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(57) Abstract: An adenosine A 2A receptor 
antagonist which contains as an active 
ingredient either a thiazole derivative 
represented by the following general formula 
(I): (I) (wherein n is an integer of 0 to 3; 
R 1 represents (un) substituted cycloalkyl, 
(un) substituted aryl, (un)substituted alicyclic 
heterocyclic group, or (un)substituted 
aromatic heterocyclic group; R 2 represents 
halogeno, (un)substituted lower alkyl, (un) substituted aryl, (un) substituted alicyclic heterocyclic group, (un)substituted aromatic 
heterocyclic group, -COR 8 , etc.; and R 3 and R 4 are the same or different and each represents hydrogen, (un) substituted lower alkyl, 
(un)substituted aralkyl, -COR 12 , etc.) or a pharmacologically acceptable salt of the derivative. 
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ttsi • • 

#:{£oV>Tte, rtb*"e(-Ai, A 2 a, A 2B , A 3 0 4ft<Df-^^-f ^HA^c $tlTl^ 

fflfftf: ji £5 «t t^^rt <d ^ < li^M^^St Shook $ 3 o r co 

— • • 77-7313 v 5 — (European Journal of Pharmacology) „ W> 168 
p.285 (1989^)] Q fot, Tt^V v-^A 2A ^#:^^j-t-§^^, ^[IxJ^ 
-^^y^ s TA^^^—^ iHtrtt^_httJ#^, AIDSJi^ gittlitl 

( 5 oft, m.ftmmmMm, n^mm'mmm^ ti y*mmm (rls) , 

xJ2\ *H#fF|l 5314889 *H#fFfg 5189049 -§\ #® 2003-335680 
#M 2002-53566 #«S¥ 11-209284 #£3ft % #MS¥ 10-087490 -Jl^gL 

W093/21168 N WO96/16650 „ WO97/03058 N WO01/52847 % WO01/53267 N 
WO01/74811, WO02/053156, WO02/053161, WO02/094798, WO03/000257, 
WO03/062215, WO03/062233, WO03/072554, WO03/075923, WO2004/002481 s 
WO2004/014884, WO2004/041813 ft 2£0M) , T*r S i/^&mz.M b^ffsffl £r 
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mWfc (W099/21555 *S<fcT^|#M 2001-114779 ^MmM) , TtV A 2B S^f£ 
(W099/64418 *5 ±t*#©4$tfttUE£fBB|g 2004-0053982 , ft W£.T*f S 

SHfc (WO03/039451 #S£pb*LXV^ 0 

6489476 -£\ WO02/03978, WOOl/47935, WO00/38666, WO00/14095, T/r ^ ^ 
h V — ' Jr~? - n f-^f y D -a >-X (Chemistry of Heterocyclic 

Compounds) J , 2002 5s H 38 p.873, ^^3-77 /W- 7 a: fcT y ^a. X • 
y—1r/l> (Khimiko-Farmatsevticheskii Zhurnal) J , 1974 3s % 8 p.25, T>? 
-T — ^/l^ • ' ^7*4 • fr ^ ^ h JJ — (Journal of Medicinal Chemistry) J , 

1970 H 13 # N p.638, r^^-Y-^a^^ y -^.x^a -'-fc^V^^— (Khimiya 
Geterotsiklicheskikh Soedinenii) J , 1969 3s M 3 #, p.498, r-J>^— • • 

Jf — s^'^^MJ*— (Journal of Organic Chemistry) J , 1962 3s H 27 #, 
p.l351#fig)o 



Kt> Rli7x^f;K 2-7D/K 4-7/^n7x^;K 2-7/i^-n7 
a~/K 2, 4-i/^on7x^;K 4-=hn7x=;K 2-^hn7x^/K 4 
-7 > n^7x-;K 3 — 7* 1=^7 a.— /K 2-7*0^7x^1/, 2— ^ n n /l>, 
3-7^^-2-^ h^77x^/K 4-tert-7*f;V7x^;K 3-^f;V7i = 
/K 4-^Wx=;V > 4-^ h^v-7x=;K 2 f^v'7x=;l/^fc}i7x 

3c7c, ±|B— jRS:(a)-c^ ^tiof7y^i» CAS h y - • 7*-^ 
— ^ (CAS REGISTRY Database) \z.tr % 7J/V7-T 77 y — t br^^ti/TV^ 

V y— : 341929-13-3, 341929-11-1, 341929-09-7, 341929-07-5, 
341929-05-3, 341929-04-2, 341929-02-0, 341929-00-8, 341928-98-1, 341928-96-9, 
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341928-94-7, 341928-92-5. 341928-90-3, 341928-88-9. 341928-86-7, 341928-84-5, 
341928-82-3 feXTf 341928-80- !)„" 



*3PJIte, WT©(l)~(ll8)^H-t-S 0 
(1) -jfgi^CO 



R' 



^(CH 2 ) n 
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R 4 



(I) 



n 0~3 



R 1 raiK 
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ll&fc b< tt#fi©tl7;^;K 

b < \^W@k(D&CT fr* / -Y /K 
b < ii»©v<^ C2 T/i^/K 

amt b< ^mm^mmmmmm, 

-OR? (5£4b 
R 7 «7X^-^> 

b < Sffi|©||7/V^/K 

am& b < \mm.^{mcr ^ / ^ ^ 
ftfe b < tt#tn©7 y —/v. 
amt> b< mmm(Dmm*£Mmmm, 

am% b < \mmM<D^wmmwr 

-COR8 [^tfr N 
R 8 «7K*m^s 

am& b < m¥W^(OT v — /k 
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smt l < f»gmoii§it^f stats, 

b<'{^«m^^Wit^S. 

M&h b< f±^flHfe<75<£»r/l>^/K 
S^fe b< fe%zmM<Di&MT/USr~/^ 

WMh b< te^gi&tf){MT/V^~/K 
b< ft^ti©{SftT^ndrv' v 

«m % b < ft^fin©7 y -/v. 

b < ^gio^tiii^, 
wm^ b < mtn^co^mwmMnr jv^/v 

-OR" (5£4b 

r 11 }-$7kmm"¥-. 

em b < m^mm<vT v — /k 

emt> b< «^em^Biit^«^#s. 

b< «^«m©^«is^s, 
emt> b< f^«m^n^it^r/^=¥/v^fc^ 
sm^ b< ^ww^^mnmmmTsv^sv 
*m-t) %m-f] ttmx^ 
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M^h b< tt^flKftO-tejRT/Vdf^/K 
-COR12 [^Cj^ 

R 12 tezkHtJjjC^ 

b< ttiliofiST/v^^, 

ffifefc b< tt^tl©il7/v^- 7K 

em^ b < mm^^t n ta^/k 

b< ^^ftoffiiits. 
em^ b< te#sm<^#^miit7vi^/K 

e*&& b< ^*m^«r/v=¥/K 

wm h b < ^ * 

Umh b < «#«moT y — yv s 
b< f4^fii©77^^/b 

b < «^em<DBiit^s^^s, 
tilt b < i*#em^^#^^^. 
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-ORIS 

rib «7k*i^T-, 

R 2 tegil t b < 6 y - 1 , '6 - t K a tf JJ 3 — f /i>t? 

^■f - 57f;vy a 2 a S:^#^^J 0 

(2) Ri -h V < n.$F-WWk(D TV —As-Hit tttt L < fi^ftO^fil 

(3) Ri «^L< fi^Ii©^fM*iStfe5 JtlE(l)fE*c<0 T:rV ^ 

(4) Ri #Sfiife*> L< tt#Sm^m^tt^^»«-efcSJi|5(l)IB*fe(DT^ 

(5) Ri «%L<^fi© 5 M^#^*#S-efeS±lE(l)|B«cOT^ 
72/ ^ Asa ^#^6i3!l= 



(6) Ri L < < £ 1 o©fift3(lf^Sr^tf 5 

' 7 
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(7) Ri &m&h b < mm^? v ^-e&z>±m(imm.<DT^y »- a 2A &m 

h b< tt»©M«f7;^;Kfit b< tt^IH^^WifT/v^ 
/H£ fete -COR 8 (5£4», R 8 tet&fB £: IUii~C fo <5 ) -Cfe5_h|B(l)~(8)ov^ ft^fc: 

(10) R2 b< (i#tI©T y — /V-efc§_h|E(l)~(8)(DV^•f i tL^^|B*(D 

en) R2 b< te#m&<nmm^ : mmm^-£fz.temW:-k u< (t#tii©f 

#^««-efe5_h|B(l)~(8)(DV^•f ^ i^^^c:fBgc(DTT : V e/v Azx^W^WMo 

(12) R2 dsflsfefc u< n4¥mm<7)mm^mmmm^h^±m(i)-(8)<D\^irti^ 

(13) R2 tmWk-k b< «#Sm^^#^^^-efc^_h|E(l)~(8)(DV>i a tL^^e: 

(14) r2^-cor8 (^;^s r 8 nmmtmmx*&z>) x°&z>±m(i)~(8)<D^-rti 

(15) r 8 a***^, b < mmm^i&mr^/^, mm-h b < 
nr/vdr/K emt b< tzmmvT v — /k b< ^h©77/v^k n 
b< tt^«ife©iiBatssi[*»r/i>'¥/i>^fettiiifet> b< \±^m^^mwMM^T 

;V*/VX*hZ> _b|B(l)~(9)*3 &TKl4$<D\^frfr\Z&M<DT t f S A 2A §^#^#0 

(16) R 8 ^smt> b< mmWk<DZ/? P7;^;Kllt b< te^gt&^T y — A\ 
T? fe 5 _h|B(l)~(9)*3 J: Tj?(i4)o v ^^^§5*6© T tV f v A 2A g*#$iftfaW„ 
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(17) Rs u < »#tior y -/Kitt) b < te#gm<^at5£»« 

(18) R8 tfSBmfc l< ii^SIWT y -/H?fc6_hfB(l)~(9)*D £tKl4)cQV vftb 

(19) R8 ^S^k b< {i^«mo^#^m^^-efe^_h|B(l)~(9)^j;mi4)0 

(20) R8 as-g&fc u< «^em^iiiai^^ais-T?fe5±iB(i)~(9)^«t-a5(i4)© 

(21) R8 tfS-Ril^ u < fe&M&<D'>ft < t h 1 o^m^^^r-a-tpflg^^it^iS 
K-T? fe § _hf2(l)~(9)*3 <£ 15(14) CO V >-f frfrKnm. <D T r/^V A 2 a g^^fefet^Jc 

(22) R3 ^ 7 X^Jg^--efe§±|B(l)~(2l)(DV^^^4^fS*cCOT7 :f y A 2A 

(23) R3 #MMT/l^/I^£fcteT^/l^/I^ 

©TfVvy A 2A S^^SfeL^Jo 

(24) R4^-CORi2 (^cfn N Ri2 «BUlB^l^aT*fc^>) T?&3JLfB(22) £7^(23) 

(25) R4^-COR12a Ri2a^g^^b< «#«^cO{g^T/V^/K 

b < {^g^^ffi^T/i-^ Bifefe b < mtnWkcr> tvi^/k b < 
«#Nem^T y — /k tt%L<^si©77/^/K b< »#e$ioigiit 

(22) * fc te(23)fE«4 © TtV ^ A 2 a g^M^Jo 

(26) R4^-CORi2b Ri2b^g^^< (j;#S^(D^^^/^fc(»m% 
b< f^gmo^^iSm^S^^i-) T?&S±|B(22)-*7^tt(23)IBifeOT7*y 

(27) R* ^s-cori2c (^^ s Ri2c ^sm^ b< mtm&cDmm&Mmm* 
i®7ry Asa^^^Jo 
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Si/^ A 2A 5t&ffi&$m e 



(29) riS-CORi&i R 12d ttftii b < »#ft©7 y — /K b < 

§ _hfB(22) * «(23)|B^ © T t/^ A 2A g&#3t#i3W„ 

(30) Ri2d a*it&fc b < li#Iil<D^^IiS»t*$) 3 JbfB(29)«B*t©T?V ^ 

■ (31) R 4 ^-COR12e (^^^ R12efj;t||^t<tt^tt©«r^=ldr^^t) 

•V fc 5 ±IB(22) * «(23)l24fe © T ? S *sV A 2A S*#^3Slo 

(32) R4^S-cORi2f [s£tfi % Ri2f(^-NRi3Ri4 (5£rfj % Ria ^3 £ Ri4 ^tt-^tt 
S&IB^ ^llTfeS) ^m-tl ,^fc5JLlE(22);£fcte(23)l»©T7V A 2A g^#: 

(33) R 1 3^ 7 X*^-efe§±fB(32)fB*fe©T7 2 V iXV Asa g^f*ct*tfe^J 0 

(34) R4^-cORi2s CsS*. R^filtifefc b< mm^i&mT/V*^ WMh 
b < Ii^ll©|gi7;^^i/, b < iS^flKfe©^ n b < 

fi^ti©T y (7cfc b r^s^x y -/wc&tf-sems^emMu t N r- 

coRi2 g n:S3jt« R 12 s t -co- t (D^^fij t 5 r. t rafcv'O , b 

i>mmi-z> zbttt\r^. smt b< mmm^mm^mmmm, mmh b< 
ioftiiisi (fete b r^m^#^m^^^^*5{t s emx^-Rmm&j t , 

r-CORis*^*5Jt5 R 12 ? -CO- b <Dffi&WLl t m®mi~Z> £ £ ttfcV^ N fit 

&-tz>miLi btimwz-rzztfctj:^) -i?fes_hiB(22)^fc«(23)iB«c^T 
fy^ a 2A g^tt^m, 

(35) Rs^«fc5 R 4 ^|^-^7t:^^oT-COR 12 (5£^, R* 2 tefufB b 

(36) R3*3j;7j;R4^lii-^f c ^^^oT-COR 12a (,5£4» % Ri2a«tff|B^|^I^-efc 
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(37) R3^j:u?R4^|^— tfcli^JioT-CORia (^"K R 12b &tuta i: lUtt-lrfc 
5 ) 1? 5 _hf3(l)~(2l)0 V ^ ft^fcfHifeO Tt* S ?s is A 2A ^MW^Kn. 

(38) R8*3«tt^R4^l^— ffcttl^ot-COR^ (^^K R 12 <= }±bu|B i: H3gn?fc 
5) _hf3(l)~(2l)OV^^^c:|3<cOT^V A^^ft^SiftM, 

(39) R3*5 c t7j«R4^— ^7tf«^oT-CORi2d (r£^ N Ri2d(*HUiB^IH»-efe 
5) -efe6±S3(l)~(2l)(DV^tL^(C|5«feOT7 ; V ^KiK^Mm^M. 

(40) R3*5i7j?R4^|^— ^fcte^froT-COR 12 * (5£tf» % R^e (3; ftfjfB ^ mmxfo 

s) -efc^±ta(i)~(2i)(Dv^ tb^^-fBft^r^v w A^SSft^^Jc 

(41) Rs&J^R^HJ— ^fctiM^oT-CORi2f (5£eK Ri2f }±ttrlB^ mmx*$b 
§ ) XfrZ> ±fB(l)~(2l) (D V N-f tb/&4d3B4fe (7) 7* ^ / V ^ A 2A S^f*f§^0o 

(42) R3joj;Tj?R4^[ii— £fcf«ftoT-CORi2g (5£4j % Ri2 g f^ffjfB £ mmx& 
5) -efe^±IE(l)~(2l)(DV^^^fcfB«2(DT7 2 V AzaS^^^Jo 

(43) n ft 0 «9 , R 1 b < te#Nffi&<£>4>& < £ % 1 ootg^^ tf 

5 MM^^M^m^-h 9 , R 2 ^)S-COR8a R8a U < l^MM^B 

^^«^*i-) TfeS JifB(l)f3*<DT:rV v-V AzA^ft^^Jo 

(44) Ri#it&fc L < mmW±(D7 V >V1?feS±f3(43)|B«(7)T7 s V v^A 2A ^ 

(45) R3a u < fi^fi©/>!fc < t h i o^m*Jm^-^^-^g#^;it*# 

±13(43) l£ fctt(44)|E*!ccOT7 2 V A2aS^#:»J„ 

(46) R3 ^TK^^-efe (9 , R4 asg&fc b< tt#II©fii7;i-^;v, .g&fc L 

_b|E(l)~(2l)*5j;m43)~(45)(DV>i :i tL^^CfB*(DTT i V ^ Aza ^mm&ttMo 

(47) R3 ^TfcSHg^tffc »9 > R 4 m&mT/^/K 7 'y ^ ;V%tz.\i^^W^MW 
T/V=3r/V-efo§_hfS(l)~(2l)*5 J:t^(43)~(45)©V>-f tL;N-f3*i© 7" iXV A 2A S 

(48) R3^ 7 jc^^-x*fe!9.> wmm&r^^fcnry^/u~vh^±m(i)- 

(2l)*3 J: D?(43)~(45)©V ^^^fBljfeOTTV i/ls A 2 A^m^ifiM 0 
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Mo 

(50) ±f3(l)~(49)OV^i"n^^cf3^(D^Ty , -/V^f^^fc^^com5i^^(- 

(51) TtV v-^ AaAS^^BS-^i-S^Jft^— yy ^JpfCfcS Jt|B(50)ia|ft 

(52) 5£(IA) 



(fc7cU 79^-2 — f /Wait* 5—.=. hn77y-2-^;v^f) 

-COR12A (^;4t N Ri2A^|tIIBR 12 




O 



(IA) 
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g&fc b< tt#Ii©T7^^K 

mmh b< tt#iioffsisir/^/K 

-OR? (5fcif» N ttli&IB£IWT?*>S) ^Tcifi 
-CORs (5£4b R 8 «SufB^^iatrfo5) 

(53) RiA h b < tt^fl© 7 y 5 _hfB(52)f5*fe(D y*-/Vft*${£ 

(54) n^O -C?*> 5_L1E(52)£ 7ttt(53)fS«fe©^T /Vff^^ fc«^0^@# 

(55) R2A^g^ l, < [i#ti©{£»7;v^/v, b < tt#fl©7 D — /K 

b< it#ft©M»iS> gmt> b< fi^otfMi^a, 
t b< tt^fi©ii«i7^^r^ s «iit) b< f*#-em^^#^mi^T^^ 

(56) R2A b < tt#ft©7 y — /V-efcS_b|B(52)~(54)(DV^rrt^(C|B 

(57) R2A ^s^m t> b < te^gm^jmst^pst ats ^ fc «em t> b < 

#^I^^•^fe6±fa(52)~(54)(Dv^-ft^^^fa*^(D^Ty , — /w$i$E#f=fc: 

(58) R2A &m.mh b< «^em^e^m^^l?fe§±lB(52)~(54)ov^-ftt 

(59) R2A b < «^gife©^#^^3£^fcS±IS(52)~(54)OV^tt 

(60) R2A^S-COR8 (^cfi- N Rs^BuflBilH^TfeS) -hfB(52)~(54)<DV vf 
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(61) R8^ 7 j<isfj^\ wMh\^<mm^m^r^jv > tiit< a^st© 
b< «^»moig^»^s N «m*> b< fi^flHft©^#j^fi*ai^ 

(62) Rs asg&fc b < te3¥WM<Dls? p 7^^;l/,ft^ L < tt^ttlfe07 y — /K 

(63) R8 3$Smt b < «#gmcOT y -/Kilt b < ^^SmcSim^lt*^^ 

(64) R8 dSgl^fe b < te#gi&<Z>T y — /V-C£>5_hfB(60)fEi£cD^T ;/-A-f§2jf 

(65) Rs $mmh\,<mmm^mmmm^m^&%±m(6o)mm<D^Ty-- 

(66) Rs ^g^^ b < te#em<£ji!^^f^KT-fc 5iif3(6o)iaic^^T- 

• (67) Rs b< mtwM<D'pt£< hi oo.^^M^-^-^tfjji^^^^ 

(68) R8 flSg&fc b < ii»Oift7/^/KlIt) b < f^Ii©«7/V^ 
^/K«$l% b< «#e^CO«T7V=3f-^/K«^t b< mtWM:(Dis? n7/V=3r/K 

tttt<{i»®7 y -/Ktifc b< ^mm^ig^m^«*fc«ttmt 

L<tt^II©«Hil (fcfcU ^JE^^b-CORs <£>-CO-£^' 
iI^t*Mt5f t% t < fi#f Slri< ) -t?feS_b|H(60)|BicO^T 

(69) R8 &m&h b < ^#emo^«1SmiSS^&^±|B(68)|Bic0^7- V*- 

(70) rs b< femmmvmm^Mmmm^&ztmesmm^T 
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(71) Rs tm&h l < mmWktD'pft <ni ^m.mw^^mm.^mmn 

(72) R3A ^7X^^-^fe§_hf3(52)~(7l)c7)V^-f^^(-fa«^(7)^Ty , — /um^W 

(73) R3A ^MSaT/l-^/V^7c«T7^^/l>TS>5±fB(52)~(7l)©VN-ftL^^|H 

(74) R3A^-cORi2A (^^ n Ri2A«tff|Bi:PISlT*fcS) T*fe5_kiB(52)~(7l)<D 

(75) ri2a tm&b b < ii#ii©«7/^ /v, b < ^^am^fg^r^ 

h b< «#emo^#^^T^^r/V-t?fc§.h|B(74)|B«^^Ty ? -^^#:* 

(76) R12A tfSg&fc b < i±#tt0 7x=;Vffc(j:tit b < tt^ti©^f* 
^H^S-e 5 ±fB(74)fB«fe(D^-T y — /Vff ;£ fc f« ©Il^W SclfF^ $ ^ 6 



(77) ri2a tmmh l < ^i^/c^sm^ u < «#i 

m^mm* 5_hfB(74)iB«c<z>:f-x y—^mmit^ tcyzz&wm- 



(78) Ri2A fii^h b < te^ffimojm^m miSy ^/VtrfcS±fB(74)fS«c(D^ 

(79) R12A l < mtmM(DT y -/k gmt> b < ^^em^n^^it^^ 

ItfcttH'bK «#«m»^ : « ; ft*#*-Cfe§±fB(74)I2«cC^)^•Ty , — A-BI 



(so) ri2a fiimM^ b < m^m^mm^m 



; -e & 3 _tfB(74)iB«4 ©fry 



(si) R12A u < i^ii©isir;u=> ^^-efe§±iB(74)iBic^^r y 
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(82) R12A^-NR13AR14A (^jtfr % R13A $3 £ flt R14A ^-^tt^tufB RW jo X Tfi R 14 

(83) ri3a ^7Kmm^^h^±.m(82mm(D^T^—/pmm^tc^(Dmm^ 

(84) Ri2A ^ ^ b < «#fi^^|g^T/V^y^, B&fc b < «#g^O{«T/V 
3^-^ gmti b< fi#SI©i/^ P7/^/K tttb<a#ti©T y —/I/ (fc 

fa r^firy — /M<:*5{-t3g^S<£>g^tM&j r-cc-R^A^tf ^ ri2a^ 

-CO- kcDte&MtiL} hfimWtfrZZ. -H3:ftV\K figlfc b< tt^fi©77/v^/v 

em^ u< ^sm^g^m^Ss sm^ b< (fcrc 
t -co- ^ <D&&mu t &mmtz> z.ttet£^)sW.Mhv< mm^mm^M 

(85) R12 ^-em^ b < mmWk<Di&mT/is*c/^ wMt> b < mmWk<Dtm&T^ 

Itb<iJ#fI(Dr7;^/K gmt> b< tt^lioiMiiS, b< 

h b< «^emO^#MI^T/V^/VTfe§±fS(52)~(84)(DV>-ftL^^3:fBSc(D^ 

(86) R12 h b < 7 ^ ^/^^ re «em h b < «#gm^^^is 

*iK^fcSJ^fE(52)~(84)^VNT;^ 

(87) Ri2 ^gmt u < «#em©iiis^^is^ ^/^^fc^em^ b < 

<D^#^i|f2i^/l^&5±fe(52)~(84)<DV^^ 
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(88) R12 tmmh \^<u4¥m.^mm^Mmm^ ^/i^fc5JLflB(52)~(84)<^ 

(89) u < m¥w$k(DT y r-/w smt> u < mmmmm^Mmm 

(90) Ri2 tfS-g&fc L < «^fi^fe<DJIig|^5^fglST*fc5±IB(52)~(84)<DV^•rn 

(91) Ri2 ^emt b< ^#Smof£fXT/V^= 3 ri/l?fe5±lE(52)~(84)©V^-fn 

(92) Ri2^_ NR i3 R i4 (^^ n R™&£x$RUfe^fo^nwmbmmx*&%) x»&> 

(93) Ri3 ^7X*M^Tfe§Jh|5(92)fBfc(D^T^— /VM^^fc^^O^S^^ 

(94) Ri2 as®^ t < »^fi©®i7;^;p, t < «#emcofg0r/v 

^^r^ fittfefe b < te#fi^£>^ n g^t> b < [i#fi©7 y —/V (7c 

fcb r^fi^ry— /v{c*5ttss^oemSB'fifcj ^ r-coR l2 i^tf5R l2 t- 
co- 1 <D&&pm t &®m-rz> - ^ f^^),ift^ b < a^fii077/v^{^ 

b< ^s^oaii^^s, g$ik b< (fc/cb 
-co - ^ £ 5 r. ^ te&v v> , smt b < 

«ftV\) ^fcS±|B(52)~(84)(DV>-ftL/J^-iB«S(D^Ty— /V^##r^7c^^cD^S 

(95) 5£(IB) 
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R 



1A 




R 



3B 



o 



R' 



8B 



(CH 2 ) n 



S 



R 



,4B 



(IB) 



If L < tt#lI©fi»7^^^/K 

R4B«gm^ b< mm^i&mr/^/^, 

tit) t < ft#fl^)f f MiS7/^;v 

em^ b< f±^mM(Di&wcT^=^/K 

W&h b< te#fi$l OiB^^V^/K 

em^ b < tt^fift©/ y ~/k 
b< 

b< mmm(D^mmw.mmr^^ 
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(96) R 1A ^g$lk b < fi#tt<Z)7 y -tf2(95)IB*cO^T^—7i-^f$: 

(97) n A* 0 3 _hfB(95) ;£ it f*(96)fB«4(D^-T y*— /l^agffci; 7i fi-^H®^ 

(98) R 8B jOSff b < fi^«&<Z5J3^5£^S|g-?fc 5 JhfB(95)~(97)<DV^;fr 

(99) r 8b tm^^ u < t&tm&v&ft <ti>i ^(Dmmm^^mm^Mmm 
m-vh z> _l!b(95)~(97)<d v ^-rti^mm<D^r y*—sumwfeia tc n^comm^m^ 

(100) E 8B ^«mt> b < fefmWKDT h 7 t Kp tf Jb|3(95)~(97)<^ 

(101) R 3B ^7K*M^^fe§±fB(95)~(l00)(DV^fL^^fB<t(D^Ty-/i/^ 

(102) R«j}Sfift7;^;K T7^/^^tt^#^3flgjlT7/>^^-eifeSJt 
|S(10 DfBife© J- T V—>vffiS£fo% fc tt-t ©^ffi^^J fF# $ *L 3 ift, 

(103) R 4B aHS^T/^/^^^fir^/^^r^-Cfe^Jbf2(l0l)|B<c(D9 : -Ty— 

(104) _b|B(52)~(l03)<?DVNi*^^tJ:fB«O^T^— Asmmtir&lttt&Xm&to 

(105) _LfB(52)~(l03)©V^T^^^3:fB«^^Ty^ /^^fl^fcfi-tOHa^fa 

(106) JrfB(52)~(l03)(DV^i"ti^i-fB«c©^ry— /^^f*^/t^^:(D^3g^ 

(107) ±fB(52)~(l03)(DV^TtL^^c:f3«(7)^Ty^/^^f*^fc(i^r(D^a^ 

(108) ±iB(52)~(l03)(DV^i a tL^^3:iB«^^r y*— /W&mfcti tt-t <D|&g^l& 
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(109) -m&co 



R 



N R 3 ' 



R 



,2 



(CH 2 ) n 




(I) 



(110) JifB(52)~(l03)©V^^^^fB*(D^ry^/l-f|*#:^fc«^(O^ffi^^J 

(111) _LfB(52)~(l03)O V vf*^ KlfB*J©^T y — /l^f^ft:* fc f» <D||3S^|^j 

(112) _Lfe(52)~(l03)cDV^tt^^-fS«(D9 : -7'y-/^^f*:^ 7rJ«<DH3S^lft 

(113) TyV-^y A 2 A^fWM^i-§^a<Z)^fej;t>V^fc«W^J(Di^3t 



(114) TtV yy AaAS^*^^©3K3toyt«>©--jKS;CD 




(I) 
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^ {t ^(omm^m \mm £ ft z m. <D&m „ 

(115) ^ y V^Of&«ES3 «fc t>V* «^^iJ©Mit<7)fc & (D±fB(52)~ 
(103) <Z) V N-f fhfr fcfB^O ^ T y* — /H^ft:* fc <£>^g^l$ fcfF^ $ ft § 

(116) TfV ^ A 2A S^^H^-i-5^m©^*5 ZTfi/tiiiLfc^&mvWk 
<D Jb <D JtfB(52)~(l03) © V ^Tft fl*fc:|B*i© y — /MS3|E#:* o^g^ift 

(117) WWS^m^^&J;^ 
<^i*ft^!B*c<^T^ 

(118) TtV iXV A 2 A^f^fei^JoM3t(Ofc^(D_hfB(52)~(l03)(DV^-f frlfrK 
— JK^OD, — ^5£CLA)*3«fctf— ^(IB)<D^<D^(-*5VNT, 

-ctt, #ij^«ig^fc^^(o^m i~io <DT/i^^/^sfc^e>ft N jMW^-te 

y^/K ^fvK 7°n t°/K ^y^ntVK r/fvK -Y y^^vK sec-y^K tert 

-y^/K ^^/k 4 y^v^VK ■^■^^■/k ^^^ N ^y^vK ^-y^/K 

(ii) IStT;^=-^i Ltfi, ^J^rfiff«*fett^fe)KO^*«c 2—10 CDT/vy-- 
A-j&sfctf bft N Attttfcfttf^/K TU/K 1 -:7°n-<~7K ^—/K ^V^^K 

(iii) «TA^~/l^ Lta, M^.tfiiC«*fett^JK©^**2~10 OT/V^r- 

/l^fefr* feft> A^lft^te^^/K yn^K y^=/K ^y^-~/v N — 3-y= 
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(iv) ^^PT/V^HTlt Mx.fi£$^f£ 3~8 <Dis? ;V^)Vi^-h\f htlS 

(v) T y -/^J;i;77^^©7 y —svUftb uta, 09£f££&fc8fe 6~10 COT 

(vi) ^#^**T^^/i>^«tt^#i^*#^^©^#^ 

/K t°n y /k t° y >yy n-^ y t° y ^/k t°7^/K 5: yy y /k y 
y /k h y t y y /k xt y y /k << y ^-r y y /k s^t y y /k ^ i?-y y /k 
y ^-f-y y /k ^f-^r y y /k t° y 5 v^/k t° y 4 > k y /k 

^y-fy-Ky/K ^y^/fx^K xy/77=/K ^y/f7y*!)/K ^<yyv 5; 
yyy/K -^yy^r^ry y /k ^yybyryy/K ^/^k ^y^/y/K 

^•^-yy-/K [2, 3-b] _t?V pfrftZ&Mbti&o 

( V ii) ^tt^w^s^s^ £ ttft, m^nmmcD^mwmnMvd-vm^ 

trn y /i/, tf y -y/K n-^-=3t y t° y >vk t"7 /k ^ y /k y y /V, 
h y t y y /k ^-t y y /y -f y y y /k xt s^r y y /k y /k -r y 
^-^f-y y /k t^t^Ty* y /k t° y 5 v^/k t° y ^s*=/i>ft ^*>»f e>tLS 0 

(viii) 5 L-Tte, Mx.«tufB^«t4^#^^S(vii)^M 

y /k -f ^ *v y /k y y /k hpr y y /k xt y y /k -fyfr y y /k ^ 
r^ryy/K ^f-yy/K y^f-yy/K ^i^ryy^ft^fc&f fett 

•So 

(ix) />^< Hi o^tt^mc-T-Sr^if 5 Mt^2£K$Slt££: Ltli, M^MIS 
© 5 M^Tf #J^*ai£(viii)^M^ bfc 5 Mcom^ttTf #;{&jgflf St® 5 ^ < 

y/K ^tyy;K ^yw/y;K w^ry y/u& 
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(x) mm^mmm, mn^Mmnr^^^mm^mm^^^mm^m 
thi mnfottizt? 3-6 M.(ommmm^:mmmm, 4s m^mm^i^tc^m 

y i^/K fryy^/K tr^ys^/K tf-^-s^/K ^A^y~/K ^^e/^ 
7^y^/K t^yvV, ^e/i^yy, ft^/^yy, ^tyy=/K 

v^drf-^/K i^^-fez^/l^ ^kKnt°y^/K x h 7 t K n fc" JJ vVK 
Kp tf^^/K^ h7t Kn t°7=/KT h7t Kn-f y 3rJ y 
fh7t Kn^y V c^/K -Y > K y — /K -Y y^^KU^/K ^y ^ t Knt'7^/ 

[2, 1-c] [1, 4] ^-7-v>-/K v^tKofy^/K ^'>7=/K. 
drir^^/K t^y5-/K M"^~/K ^T~/K T>?!J^;K Tif^v^/K 

/W ^ h\ yvi/^/w * h\ 1, 3-^yymyD/K 1, 4 -^^y^ra-^ff- 

3, 4-ytKn-2H-l, 5-^yymtt^/K l, 
^t°n [4. 5] /K 1, 4--=y^^-8-Tif^t°n [4. 5] x#=/K 

^ytKnt°nn [1, 2-a]t°^v^/K tyyt KPt^^y [2, 1-c] 
[1, 4] ^It-v^/K ^^tKnt°7^; [2, 1-c] [1, 4] f7^- 

(xi) hi o©iiM^^^^i^i*iSt tttt, m^.mm<omm 

ty^tKnt 0 7yy [2, 1-c] [1, 4] ^It-v^/K ^v^^/K ^ 

t^=;K t^y^^/K^t Kn;^iHf /k i, 3 -^yy^t^y y /K 

1, 4-^O-y^^-^^/K 3, 4-yt KP-2H-1, 5 -^^y* v^^f-fe t° 
~/K 1, 4-v ? ^-= 3 ri^^t°n [4. 5] 9* # 1, 4 — S^SM*-— 8 — TIP* 
t°n [4. 5] X7J-/K ty^tKot^y/ [2, 1-c] [1, 4] ^-^f-v? 

(xn) Mmm^%mvm^mj%^-con*(D-co-kW&^%Mmmmt int 
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^^-^e/v^ y / % 1 - fcf 7 ^ y v>~/k t°^< y ^/ N i - tv<9 ^~/k i - t? 

l-Tv^y^K l-Tif^^—zK l-7/!)^/K 1 -^/Vt 

(xiii) ^#^«§Sltr/V^/i'^J;r5JlSI^*SIT/V^©T/l>'3f l> 
^$|5# £ bT #!j fifim* tt^ft^O^* Sfc 1~ 10 ©TVl"^ l> ^ if *V 

(xiv) ^n^Vtt^y*, it*> Jll^ a 9*©4rJl-=F-Sr*5fei-ao 

(xv) ttfgft7/P^;H^^it5tiI(A)i LTft, ID— ^fcf«/£oTM;U« 

b< \%1fcW@k<DifeMC7 ;-fW^ s tIt) b< te^fi^oigf&T/i^/v;* 
T ^/k jK&fe b < e^tt©#l7/W^;V7 5 7 , ft&fc b < ll^ttoyfi 
I7;v^;v7 5 / N fi&fc b < tt#tI©7^Vyf;VT 5: / , a&fc b < mPMM 
<Dls?v T/l^/K B&fc b < fi^g^COT y -/Vt^i/, b < r±#ftMfe©& 

m*5»tSfllij|3£(a)fc LTtt, IH— t/clil^oT^JifJtit 1~3 ©gm^fetf 
T-^ K> 757, v-TV, #/V/K>v\ ^nT/V^/K ISifefc b< 

b < »^tt©7 y -/k M&fc b < tt^K 
WMMadx^m^mMi&BLT^^^-^ iwss7/^/-i'M^y, amis 
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ST/vndf.^ t Kn^, ^y, ^M^/wfr^fctf fens,, 

tt^n^V, t Kn^y ~ hn N 7v?K T^y, v-Ty, #/V/J^3a ^/l/^/K 
ttt)L<tt^iI«7/V^K fi&fc L< ^II©il7;^/^/K ^yy 

fS0T/v=¥/vr ^ y , ^{fel&xvi^/vT 5 y N t y — ;v s mw^MMn 

tii(A), EtS(a), ftS(b), til(c), til(d), IIS(e), gmgoo, 

n tvv^/k r y — /v*5 .tt/r y -;^^v©7 y — /v-gp^-s jjtits&istais, 
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(iv), r y -My), mm^mmmMx), - ^««*«(vi)£5 <t n y >( X iv) t m 

(xvi) IHSIT;^ y ^ /v, WW&CT)V^r^;v^ mM&CT ;v^^jv#> £ tffitfe 

tts(B)t'i* ufcgmjiiii^^its^^ # § tis(j) turn m— * fc 

(xvii) UWs? n7;^/H:felt5tII(C)i: Lt«, IH— *fcf±^oT#llx.^ 

(xviii) gmry— tl7x=/K WWkT*7/V-5r;V s WM^^WMMM^ 

^•tpsm 5 MiS^#^»it»s mm? y /v, ^nt^^ b^s^i^^-coRs 

t^An^V, t Kn^, ~ho N Tv^K, 757, S'TV^ yj/l^^v', 
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t> b< m¥9&<Oi/# p7;v^;k gi&^ b< mmWk<D\&^T gm^ b 

b < !i#tt©v ? {tt7;V^r^7^ 7 , g$|^ b < tt^S^cOjfi^T/I/^/l/^ 

h b < m¥WM<D\gAT JV*;VT ^ 7 g$|fe b < «#g^c0^j»T/V 

5 7 ^/V/t^/K b < tts^gl&cDffi^T/V^^/vfcyK g3^& b 

< a^Ift©fil7/V^r/l-7 5 7 ^-/l^— /Kltfe b< «^g^(Dv?®^T/V^r/V 
T ^ 7 #/P7iwK ft*St# /V/fc/K fit&fc b < a#f^©7 y — /K g#l^ b < 

/K iW7;^/^;K Iitt7/^^^ > WM^BCT J 4 g 
^r/VT ^ y .x/V/J^/K gilig^T/i^ dr^z/vtfwK WM^AT ;V^;V7 ^ J ^ 
^bfc^^fotf^tL^o - ■ 

ftS(D)t*#i^ brcgmr y — /k gmr y -/io^v\ s^fISill*3 

1~3 CQgilS^fc&f Af^^«e^(g)^M^bfcS^^^feif btL^o 

l(k)itttt, IH— *fc«m^oT, Mi«fitl~3 ©eg!&tf5&tf b*K jw* 

til(D)*3 J: rj?gm»(k)-r*M^ bfc«T/i^/K {merits y 4 /K feMCT >v 
=*3ri>\ teft7;^/-f;vt^^ »7;v^7 5 y N -JmkT ;v*;vt 5: y , ffi 

#,i^~/K ^\%McT;v^;vT% y ^/^-/Kfe <fct^ b y (ig^T/v^/v) yp/vo 
&T;V^r;VW^, WMT/^^r=.^ s &CT^=-;V^ d7/^/K 7!)^ 
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& <tv\ 

(xix) fim^^«*#*s^^ < t h i <><Dmmm*&^t?wmm3mmmm, 
MVvmm^mzftmtstizmmmk vx^ m^n-tmmm, v>mm. 

7 a V^>'A2AS^#:^p^.-t-§^^ Ltfi, iifi^- ^yyvi, T/W^"? 

—m, mn&m±&tm, aids mm, imm^mnwrnm, ^m^mitm, mmm^ 

mjk&'bmm, mm&mrm* mmm, ^mutm ?&ftss&T*'*~y* 
mm, i&'wm, ^m^mm, >t>mw&* m>*»^ hu^mm, &amft 

wMMmm^m^b), is^hu*- v^sf^mmm (rlsk mmmffe. (t/v=— 
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^. (Protective Groups in Organic Synthesis) tfy—ls (T.W.Greene) i?a 
l/'V'i U— f* • -f >- =i — jf? W x y K (John Wiley&Sons Inc.) (1999 

tel^(I)te> SXT<Dj:m\Z-$£\,mik1~%^ b&X%% 0 

<$mmi> 

{b^iG)© 5 %,R 3 ^ <J;tKR 4 ^7KSif:^Tfe^^^(Ia),R3^7X^^^fe 9 N 

< fi^em^^^^itT/V^/V-^fc^-COR^ (^ N Ri2f4ftr|S^|^»-T?fe§) 
-e fc § ^-^^(Ib)*5 J: t>* R3 £3 J; t/> R 4 *S IH— * fc iS^ft o T % ' & b < 

/v^^/k iIt)t<e«©77/^/K *ifet> b< «#fi©^WHI7 
/I^^r/V^fcfi-CORi2 (5£tK R12 ^ffflBtlII»-efc5) S^^)(Ic)f*, 

5-155871 ^ #r?fl¥ n-193281 ^^Kmrn^m^ta^thbi-mcr- 
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R 1 R 1 




( lb ) ( lc ) ' 



tcfeB? ^m^&^t U R 3a *3 X Xfi R 4a ttfuiB R 3 *5 J; XI R* <Dfem<D 5 % W\— * fc 
MoT, Il^l<lW©fi«7/^/K flEfefc b< tt^iSife<0<£jRT/V^-i=- 

t b< ^#e^o^#^^T/v=¥/v*f^«-coRi2 N Ri2{ittji5i urgre 

XfSl 

Tt?flKtf\ fe5VM»?l^ WO03/35639 %> b< tt#P?|^ 11-193281 -^-(CfagcO^fe 
fcJSiK4U 1-200 0£b<ttl~5M|*<^nyWba!l£, -30°C~150°C 

©iwoiW-e, * u < a o , c~ioo , c©ra©ias-e, 5 #ra~48 Htrasjs £-^5 - 

(THFh It^^/K N, N-v^^/l-^l^T^ K (DMFh Wmt, Tkft^fc 
X@2 
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te^(ia)«\ i\&m<jxo&, m&ttf^t&m*. 1-20 mmo^mmt, 

THF, DMF, oc^y— Tir b~ MJ /Vft i£&hif feft, Ztih%m&X^fefc 

1—100 Sio^Kco^^Ts l—ioo ^*<d R 4a xi R 4a f^ttrSBi! Eigrcfc ?> , 

nn^^>\ 1, ^nn/JvW^ 1, 2 — v 5 ^ b ^rixcc^ 

DMF N N, N-^f/VT-fehT? K (DMA), 1, 4 - v^^i^ THF, v 5 ^ 
<^vl>:n— fVK ^ y^n tf/vrc— =r/K ^<>-if ^ h/VocV, df-^v^ h o y^ 
N, N-^f/W^Vy^/y (DMI) N N-^f;HfnU (NMP) N ^/P 

n-^ ^vi^e/v-^y ^ % N-yf^t^y^y, 1, 8— -^nFtf^n [5. 4. 
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SSSfc Bruns £> » ^" [ ^E- V- ^ ^ ^ — • ~7 r — -^nn^— (Molecular 
Pharmacology), ^29^, p.331 (1986^)] (cl2p CTfTofc. 

• 7?/b (SD7yf, 0^: SLC) H^=#:£r, 7k#rb7c 50mL <7) 50mm O yL h V X 
(fcKn^^f^) 7^7^^>"tft (TrisHCl) MfflWi (pH 7.7) *° 
P b n ^#*&5??vf if— (Kinematica*±®Q T?H$B bfc Q !&$Sf££:^fr#8i b (48,000 
xg N 20£f H 1h #btV7c^fc^^St^lH*© 50mmoyLTrisHClli#f^^P^TW!S 
»U ^^#T^L^H^=fTo7cio #£>^fdft^M#l^, 5mg (fiS*) /mL 
*5«t5t 50mmol/L TrisHCl W [lOmmol/L ^ v- >7 ^ N 
TtV v-^T ^ ^ 0.02 v h/mg M (Sigma #M) Sr^tf] lr»ttl 

±fa©ffiM LfclfflMIMc lOOuL Hi, h y ^ !7 A t?^Sft Lfc CGS-21680 { 3 H - 

2- [p- (2 -*/^>^xf/i/) 7i^;VT^/] -5'- (N-^^vl^/V 

K) T^V.v-^ : 40 — V — /mmol ; — • -T^^^^K ■ — ^ ' 

y T (New England Nuclear) #M Cif ■ v 5 -^' — ~f~J\s • ^ • 77^3P^ • 
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TZ/ K -^-^7^ ]} * -tyt^ ^T^fy^^ (The Journal of Pharmacology 

and Experimental Therapeutics) „ H 251 p. 888 (1989 #)]} 80p.L (Jt/j&iiftjg 
6.0mmol/L) *5 ± OWfe-fk^Sftt (lO^mol/L, f^^b^O DMSO TrisHCl 
JR«^t?*3P0 20uL ^P^fc 0 -^com^Sr 25 D CTr 120 #Mt£bfcgU tf^xm 
mm& (GF/C ; Whatman %fc$S) Jn*&&M&\ 3ifi U bfc 50mmol/L 

TrisHCl 200uL T? 3 ®i» Ufc Q #7 ^iil^^/V 7/^1^ U '-v 

R^^#I©T-T : V->'^A 2 Ag^#:^'a- ( 3 H-CGS21680 SPlWtt 

$mm (%) ■= 1 x 1 0 0 

ftjS, ifi^i t ft, ^tft^##4Tt <Z) 3H-CGS21680 ^^C#tfg»l?fc5 0 
m&M#ti&&kk&* lOOumol/L n-<y^7fV v^i/ (CPA ; Sigma #M) 
#4Tt© 3H-CGS21680 Jte^fcAf-fBi-Cfc lfe#ftT-eoi^tt«, 
10"7mol/L ©Wlfl:^il#ftTTC 3H-CGS21680 Jfe^tt|g*-e&5„ 
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«a Mi«^-^^yyi> r/vy^^— ^ itfTt»_ht»^, aids 

^5/^^t*5ct^^?/^P$#, JS^jg, «ifit«W, ^ift^Ml^ hV^PSi, A 

-i*^ m>*p** n ^'i4^[5«, m^mm^tcnmm^^^^^), m,ftmm 

^,^#112 ^^-y^^&^VV [ 1 -^^c^/i — l, 2, 3, 6— r* 

hyfc Knfc°y^y (mptp) M^^y^tyM £&jt5M§ 

^ y#M<^tt • K#dSjar d , mm • mmm^^^m^^^m^. z'tiZo 

r<7) MPTP -e^Sbf-MSISf^— ^^y^^^E-TV^ UT&libtvCV^ [^n 
v— 7*41/?* - - if • tiX3t;P • T#t^ — • ^rzf • f-y^v^ • • ^ 
^ * (Proceedings of the National Academy of Science USA) H 80 # N p. 4546 
(1983 ^)]„ =t^>-v— ^e-fes/ hf«^^JSU'fifc^^Si:l^#t!iMPTP 

(Nuroscience Letter), i? 57 p.37 (1985 ^)] 0 

2~3a^-<^lHtli=' i E-V^— ^-fey b (M300~375g, 0*^W7) 1 4 JZS 

fflv>-cii&&fTofc 0 mptp (rbi %±M) ^mMm±m±^ {±mmm±m izm 

2.0mg/kg^l 0 10, 5 S^a^-y-r— ^E-fey h^TS-i£-^bfc 0 
6 M IK £JL_bj&ifi L % ^-dryy y ^mtfc & ^"T fcS o fci&#J Srftiife \zm^1t 0 

U,mik&¥ofe 0.3%Tween80, 10% y a $*7kl#»>lS £ Ur^V>7c: 0 ft^lb^fi 

R^^s^oiB#ratti^ig^^— ^y (i^«wi*a!j^e##) ^Atimrnz 

£ lOmg/kg -eSPS^-m^3g»^#^i:J;b^b7c 0 ^r^yy^S^« 30 ft 
— ^tl^^ttfcg «ij®^e£r^ 30 12 B#ra^^iJ^bfc 0 =¥^y ^ 
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^&53&^ Mflffj&noSHh J^AlAfcfc^ 1 m^o^r 0.01~1000mg N b < 

t* o.o5~5oom g o^ffl-e> i s i mftv^sfcmj^-t-So M^^ifo^iR 

S^CO^, SffiS^cA 1 Ail 9 0.001~1000mg N m * b< fci 0.01~300mg ^1B1 
|H|^bifc[E!S#1--5;K j£fctel 0 1~24 B#^0*-SH^#Mrt(-it^^--f-§o 

^»!lTfflV^bt^S7 P ^ Y>mM.%^k^^<^ h/ls ( X H NMR) «270MHz^7t 
300MHz t?t!0^ £ *tfc t> <Z> T? fe t) N \\&m& «fc t^0/t#:#{- J: o T^mtt^ 5 n h 
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mmm 1 ] . 

N- [4- (2-^y7V) —5- (4-tr°y^/V) t° JJ 

T*#b*L 5>fl^#Ja (1.70 g, 7.00 mmol) SrDMA (14 mL) |Cj§j5?b % 
^y-nf/^/^^nij (2.49 g, 14.0 mmol) *5«fct* MJ a^/KT 5 V • 

(1.95 mL, 14.0 mmol) Sr^Px.T, M.*T?4R£raj!fc# UVt„ KJ^fclBftJfcSblc***- 

r t J: 19 N ^fa-m-^ 1 (2.19 g , 90%) tut 

#7c 0 

*H NMR (DMSO-de, 8 ppm): 6.61 (dd, J = 1.8, 3.3 Hz, 1H), 6.74 (dd, J = 0.7, 3.3 Hz, 
1H), 7.46 (dd, J = 1.5, 4.6 Hz, 2H), 7.67 (dd, J = 0.7, 1.8 Hz, 1H), 8.02 (dd, J = 1.5, 
4.6 Hz, 2H), 8.63 (dd, J = 1.5, 4.6 Hz, 2H), 8.83 (dd, J = 1.5, 4.6 Hz, 2H). 
ESIMS m/z: [M+H] + 349. 

[»J2] 

N- [4- (2-7U/P) -5- (4-t°y^) f7y-/V-2-^^] TirbT 

1 T?# h tl^it^-m a (729 mg, 3.00 mmol) IrDMA (15 mL) \zMM 
mtT-^^/V (0.43 mL, 6.00 mmol) %Mx.X, 80°CT?3B#^S#L/t o Rfcm^$& 

^2 (620 mg, 72%) ^#fc Q • 

*H NMR (DMSOde, 8 ppm): 2.20 (s, 3H), 6.58 (dd, J = 1.8, 3.3 Hz, 1H), 6.68 (dd, J 
= 0.7, 3.3 Hz, 1H), 7.42 (dd, J = 1.5, 4.5 Hz, 2H), 7.62 (dd, J = 0.7, 1.8 Hz, 1H), 8.58 
(dd, J = 1.5, 4.5 Hz, 2H), 12.50 (br s, 1H). 
ESIMS m/z: [M+H] + 286. 

n- [4- (2-^y;^) —5- (4-t:°y — <?v\ * b^v- 

T-fe b T 5; K (AY&m 3 ) 

1 T?# htb£ik&%d a (300 mg, 1.23 mmol) &DMF (17 mL) K3&f& U 
^ b^v-I^ (0.19 mL, 2.46 mmol), EDC±»:^ (472 mg, 2.46 mmol) *5j:i^l 
- t KP^r^yy b y 7" y s — /V— 7KfP#! (377 mg, 2.46 mmol) ^P^LT, 50°C-C 
3H#Wtft# L7c 0 S^^7jc^P^T, WW bfc@#:Sr»i-§ r t «fc «9 , ^SfEte 
^3 (142 mg, 36%) Sr#fc 0 

iH NMR (DMSO-de, 8 ppm): 3.34 (s, 3H), 4.20 (s, 2H), 6.59 (dd, J = 1.8, 3.3 Hz, 
1H), 6.70 (d, J = 3.3 Hz, 1H), 7.43 (d, J = 6.1 Hz, 2H), 7.65 (d, J = 1.8 Hz, 1H), 8.61 
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(d, J = 6.1 Hz, 2H), 12.5 (br s, 1H). 
APCIMS m/z: [M+H]+ 315. 

immm 4 ] 

N- [4- (2-7V/U) -5- ( 4 - t° y ^TV — /V— 2 — f/K] v-^n^ 

^>-#/kfc/V=^ n y K (0.22 mL, 0.82 mmol) £rffiV\ 1 ^#^6^ 

a (200 mg, 0.82 mmol) MMfB'ffr^ 4 (261 mg, 90%) £r#7c 0 
iH NMR (DMSO-de, 8 ppm): 1.24-1.86 (10H, m), 2.50-2.56 (m, 1H), 6.58 (dd, J = 
1.8, 3.3 Hz, 1H), 6.69 (d, J = 3.3 Hz, 1H), 7.41 (d, J = 6.0 Hz, 2H), 7.64 (d, J = 1.8 
Hz, 1H), 8.56 (d, J = 6.0 Hz, 2H), 12.4 (br s, 1H). 
ESIMS m/z: [M+H] + 354. 
[»J5] 

N- [4- (2-^y/W) -5 - ( 4 - t" y f7^-2-^/V] H°V^J> 

mMM 3 t mWzfc b-C, h ^ci/m^k^ftt) «9 K~=t^>m (303 mg, 2.46 mmol) 
&m\\ m^Ml -^#btt§^^a (300 mg, 1.23 mmol) ^kSfB-ffc^ 5 (230 
mg, 54%) £r#7c 0 

*H NMR (DMSO-de, 8 ppm): 6.61 (dd, J = 1.8, 3.3 Hz, 1H), 6.75 (d, J = 3.3 Hz, 1H), 
7.48 (d, J = 6.1 Hz, 2H), 7.59-7.63 (m, 1H), 7.67-7.68 (m, 1H), 8.44-8.48 (m, 1H), 
8.64 (d, J = 6.1 Hz, 2H), 8.81-8.83 (m, 1H), 9.24-9.25 (m, 1H). 
APCIMS m/z: [M+H]+ 349. 

immm 6 : 

n- [4- (2-^y7i^) -5- (4 — tryswo — f/v] t'yj^y 
- 2 - # /^^-f- % k (A\&to 6 ) 

mmm s t mm^ u-c, ^ h * ^w^^>i\t> <9 r y (303 m g , 2.46 mmop 

£^V\ ##MlTl#btL3^^#3a (300 mg, 1.23 mmol) 6 (154 

mg, 36%) £#fc 0 

iH NMR (DMSO-de, 8 ppm): 6.61 (dd, J = 1.8, 3.3 Hz, 1H), 6.77 (d, J = 3.3 Hz, 1H), 
7.47 (dd, J = 1.7, 4.4 Hz, 2H), 7.68 (d, J = 1.8 Hz, IH), 7.72-7.76 (m, IH), 8.09-8.21 
(m, 2H), 8.63 (dd, J = 1.7, 4.4 Hz, 2H), 8.78-8.80 (m, IH), 12.4 (br s, IH). 
APCIMS m/z: [M+H] + 349. 

N- [4- (2--7V/ts) -5- ( 4 - fc° y vVV) 7^7/-;V-2-^^] If7^ 
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-2-^7/V^>i7-^ K (<ffr^7) 

^Jfe#ij3^^^LT, > f^^I^O^^ t 9^fc°^^^-2-^/V^^g$ (305 
mg, 2.46 mmol) £rfflV\ ###| 1 t?#^tbS^^^ a (300 mg, 1.23 mmol) frb 
mm4k^!%0 7 (182mg,42%) <£r#7c 0 

iH NMR (DMSO-de, 8 ppm): 6.58 (dd, J = 1.8, 3.3 Hz, 1H), 6.74 (d, J = 3.3 Hz, 1H), 

7.45 (d, J = 6.1 Hz, 2H), 7.66 (d, J = 1.8Hz, 1H), 8.61 (d, J = 6.1 Hz, 2H), 8.83-8.84 
(m, 1H), 8.94-8.95 (m, 1H), 9.30-9.31 (m, 1H), 12.85 (br s, 1H). 

APCIMS m/z: [M+H] + 350. 

mmm 8 3 

N- [4- (2-7-y/P) -5- fT^-;V-2 — f/U] 7=7l/- 

»#ij3 tPISiCtt, ^ h^vf^<Z>ft:fr 9 \Z.7?^- 2 -#/l^^(276 mg, 

2.46 mmol) £fflV\ 1 T?#btl5ft^J a (300 mg, 1.23 mmol) frbWM 
it&WS (126 mg, 30%) ^r#fc 0 

iH NMR (DMSO-de, 8 ppm): 6.60 (dd, J = 1.8, 3.3 Hz, 1H), 6.74 (d, J = 3.3Hz, 1H), 
6.77 (dd, J = 1.7, 3.5 Hz, IH), 7.45 (d, J = 6.0 Hz, 2H), 7.67 (d, J = 1.8 Hz, IH), 7.76 
(d, J = 3.5 Hz, IH), 8.05 (d, J = 1.7 Hz, IH), 8.62 (d, J = 6.0 Hz, 2H), 13.02 (br s, 
IH). 

APCIMS m/z: [M+H] + 338. 

mmm 9 ] 

N- [4- (2-^y/V) -5- (4-t°yv ? /V) f7^V-2-^f;l'] -791/- 
3-#a-#>1t-5; K 0fb-a^9) 

tmm^-'LX, ^ h^S/fflSSKDftfrV ^^^^-3-^77V7^^(276mg, 
2.46 mmol) SrfflV\ 1 t?#btb«'fb^fe a (300 mg, 1.23 mmol) d^bWIB 

flS#«J 9 (47.9 mg, 12%) £r#fc 0 

!H NMR (DMSO-de, 8 ppm): 6.59 (dd, J = 1.8, 3.3 Hz, IH), 6.71 (d, J = 3.3 Hz, IH), 
7.12-7.13 (m, IH), 7.42-7.44 (m, 2H), 7.65 (d, J = 1.8 Hz, IH), 7.85-7.86 (m, IH), 
8.30-8.62 (m, 3H), 12.84 (br s, IH). 
APCIMS m/z: [M+H] + 338. 

mmm 1 o ] 

N- [4- (2-7U;V) -5- (4-fcTJ7£W -1-Jr 

mmms t»bt, * .h*ri/wm<Dttt>v \z.^=x^wt=N-^-> k (342 

mg, 2.46 mmol) £rfflV\ 1 feH^t/^ a (300 mg, 1.23 mmol) 
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ifte-fk-g^lO (60.1 mg, 13%) £#7£ 0 

iH NMR (DMSO-de, 8 ppm): 6.62 (dd, J = 1.7, 3.5 Hz, 1H), 6.77 (dd, J = 0.7, 3.5 Hz, 
1H), 7.53 (dd, J = 1.7, 4.6 Hz, 2H), 7.58-7.63 (m, 1H), 7.68 (dd, J = 0.7, 1.7 Hz, 1H), 
7.96-7.99 (m, 1H), 8.44-8.46 (m, 1H), 8.66 (dd, J = 1.7, 4.6 Hz, 2H), 8.83-8.84 (m, 
1H). 

APCIMS m/z: [M+H]+ 365. 



immm 1 1 ] 

N— [4- (2-7V)V) -5- (.4 — try^/l>) f7^-2--f;l'] — 2 — t 

HJfeM 3 t mMfc LT, ^ b^v^S^-ft^ - t Kn^^nfyi (342 
mg, 2.46 mmol) §:J1V\ 1 T^f# "b^Mfr^ a (300 mg, 1.23 mmol) b 

mmit-k^) 1 1 (38.2 mg, 8%) £#7^o 

iH NMR (DMSO-de, 8 ppm): 6.42 (d, J = 9.7 Hz, 1H), 6.58 (dd, J = 1.7, 3.3 Hz, 1H), 
6.70 (d, J = 3.3 Hz, IH), 7.42 (d, J = 6.1 Hz, 2H), 7.64 (d, J = 1.7 Hz, IH), 8.03 (dd, 
J = 2.8, 9.7 Hz, IH), 8.42 (d, J = 2.8 Hz, IH), 8.59 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M+HI+ 365. 

mmm 1 2 ] 

2-^nn-N- [4- (2-7D/V) -5- ( 4 - tf ]) i?/V) f7/^- 2 — W 
A-] tfy 3-^^f-5 K (^12) 

3 t |^J#^ LT, * V *ci/WW.<Di\t> ^)|C2-^np ~ =*^>m. (388 mg, 

2.46 mmol) £rJBV\ 1 "C# «b Z> a (300 mg, 1.23 mmol) ^bflfa 

1 2 (60.3 mg, 13%) &#fc 0 
iH NMR (DMSO-de, 8 ppm): 6.58 (dd, J = 1.8, 3.3 Hz, IH), 6.71 (d, J = 3.3 Hz, IH), 

7.47 (d, J = 6.1 Hz, 2H), 7.58 (dd, J = 4.8, 7.5 Hz, IH), 7.65 (d, J = 1.8 Hz, IH), 8.17 
(dd, J = 1.8, 7.5 Hz, IH), 8.57 (dd, J = 1.8, 4.8 Hz, IH), 8.62 (d, J = 6.1 Hz, 2H), 
13.28 (br s, IH)! 

APCIMS m/z: [M+H] + 383. 

immm 1 3 ] 

N- [4- (2-7U^) -5- (4 — l^yvvv) ^T^7— ;V-2 — f >V\ — (3- 
fc° y V;v) T± h T 5: K {\Y&m 1 3 ) 

mmn 3 1 mm^ l-c, * b ^tmtof^ y \z 3 - 1° y v^g^^i^ (427 m g , 

2.46 mmol) «r/BV\ 1 Tlt^^bS^^ a (300 mg, 1.23 mmol) ^MlfB 

{t^#? 1 3 (20.2 mg, 4%) £#fc 0 

iH NMR (DMSO-de, 8 ppm): 4.02 (s, 2H), 6.59 (dd, J = 1.8, 3.3 Hz, IH), 6.71 (d, J = 
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3.3 Hz, 1H), 7.28-7.32 (m, 1H), 7.42 (m,«3H), 7.65 (d, J = 1.8 Hz, 1H), 7.76-7.81 (m, 
1H), 8.50-8.52 (m, 1H), 8.60 (dd, J = 1.8, 4.4 Hz, 2H), 12.8 (br s, 1H). 
APCIMS m/z: [M+H] + 363. 

immm 14] 

1- (tert-^b^i/^/^^^/V) -N- [4- - 5- (4-t°y> ? 

/V) trS—fr- 2— f/V] tf-^ y 4 — ^7/V-^^i7" 5; K (M14) 



1 -Z&tbtlZfc&Vo a (2.00 g, 8.22 mmol) , 1 - (tert-7* h ^Sofr/l'tf? 
y 4 .(5.94 g, 25.9 mmol) #5 £OTyBOP (14.1 g, 27.1 

mmol) £rDMF (32 mL) ^|g^U h yxf/VT^y (7.56 mL, 54.3 mmol) Sr 

(1.88 g, 50%) £r#fc 0 
iH NMR (DMSO-de, 8 ppm): 1.41 (s, 9H), 1.411.57 (m, 2H), 1.81-1.85 (m, 2H), 
2.65-2.80 (m, 3H), 3.94-3.99 (m, 2H), 6.58 (dd, J = 1.7, 3.5 Hz, 1H), 6.69 (dd, J = 
0.7, 3.5 Hz, 1H), 7.41 (dd, J = 1.6, 4.4 Hz, 2H), 7.64 (dd, J = 0.7, 1.7 Hz, 1H), 8.60 
(dd, J = 1.6, 4.4 Hz, 2H), 12.56 (br s, 1H). 
APCIMS m/z: [M+H] + 455. 

[»J15] 

N- [4- (2-7D/V) -5- f7/^-2-^/V] tXij^ 

^-4-^7/^>i7-^ K (Ak&mi 5) 

tt&to 1 4 (1.80 g, 3.96 mmol) -gri^ n n * & 1/ (20 mL) ld$g#PU b P 7 
/iv^-og^gfe (20 mL) IriPiT^ ^i?30^S#bfc o K^^rMHT^mitb. 
#6>tt7ha^^7K^P^"C, lOmol/LTK^b^ h y ^ A7K?«^pH^12^ISS L7c 0 
#f tiJ Lfc@#:^«i-S r £ ^ «t V) s tHf2^#) 1 5 (1.17 g, 84%) <£r#fc 0 
*H NMR (DMSO-de, 8 ppm): 1.46-1.60 (m, 2H), 1.74 (d, J = 10.2 Hz, 2H), 2.40-2.55 
(m, 3H), 2.90 (d, J = 12.4 Hz, 2H), 6.58 (dd, J = 1.6, 3.2 Hz, 1H), 6.68 (dd, J = 0.8, 
3.2 Hz, 1H), 7.40 (dd, J = 1.6, 4.6 Hz, 2H), 7.63 (d, J = 0.8, 1.6 Hz, 1H), 8.59 (dd, J 
= 1.6, 4.6 Hz, 2H). 
APCIMS m/z: [M+H] + 355. 

mmm 1 6 ] 

1- (5 -i/TS t°y 2 -JM -N- [4- (2-7U/U) - 5- (4 -If 

y v^v) fry^- 2 — r /v] -^i^^if- ^ k {\\&m 1 6 ) 

Kc&tyQ 1 5 (177 mg, 0.50 mmol) s 2 - ^ P u - 5 —%/T / t° U ^ (104 mg, 0.75 



126 



WO 2005/063743 PCT/JP2004/019778 

mmol) $S V t7J* (207 mg, 1.50 mmol) £NMP. (4 mL) tiSL, M 

/1>A : y * / — /l>=17 : 3) *C*MSW3 - t \Z. «fc «9 , *!fB^#> 1 6 (114 mg, 50%) 

iH NMR (DMSO-de, 8 ppm): 1.55-1.68 (m, 2H), 1.91-1.96 (m, 2H), 2.85-2.90 (m, 
1H), 3.02-3.10 (m, 2H), 4.42-4.52 (m, 2H), 6.59 (dd, J = 1.9, 3.5 Hz, 1H), 6.69 (dd, J 
= 0.8, 3.5 Hz, 1H), 6.97 (d, J = 9.2 Hz, 1H), 7.41 (dd, J = 1.6, 4.6 Hz, 2H), 7.64 (dd, 
J = 0.8, 1.9 Hz, 1H), 7.84 (dd, J = 2.4, 9.2 Hz, 1H), 8.48 (d, J = 2.4 Hz, 1H), 8.59 (dd, 
J = 1.6, 4.6 Hz, 2H), 12.60 (br s, 1H). 
APCIMS m/z: [M+H] + 457. 

mmm 1 7 ] 

N- [4- (2-^y/V) -5 - (4. -try -1- [5 

- (y^v^/^^/p) try v>>--2— f/iy] t°^y v ? ^-4-y&/v^>-^^ p 

WO02/51836fa^<Z)^-e#fett6 2-^nu-5 - ? ;/;*/l^=/V) t° y v?V 
(144 mg, 0.75 mmol) £rJBV\ 1 5 (177 mg, 0.50 mmol) a»b*|&ffc#4fe 

1 7 (94.3 mg, 37%) £r#7c 0 

*H NMR (DMSO-de, 8 ppm): 1.55-1.69 (m, 2H), 1.91-1.97 (m, 2H), 2.86-2.91 (m, 
1H), 3.03-3.21 (m, 2H), 3.23 (s, 3H), 4.45-4.55 (m, 2H), 6.59 (dd, J = 1.6, 3.5 Hz, 
1H), 6.70 (dd, J = 0.8, 3.5 Hz, 1H), 7.01 (d, J = 9.2 Hz, 1H), 7.41 (dd, J = 1.6, 4.6 Hz, 
2H), 7.64 (dd, J = 0.8, 1.6 Hz, 1H), 7.88 (dd, J = 3.0, 9.2 Hz, 1H), 8.50 (d, J = 3.0 Hz, 
1H), 8.59 (dd, J = 1.6, 4.6 Hz, 2H), 12.61 (br s, 1H). 
APCIMS m/z: [M+H]+ 510. 
[»J1 8] 

4- (y^n^=Mx) -N- [4- {2-7 VM -5- (4-fyvW) fjy^ 
;V-2 — i)V\ ^VX7 5 K (it^l 8) 

4- C/n^^/lv) (1.12 g, 5.20 mmol) &r b/K^V (80 mL) KB 

ft?U mtf-^/V (7.59 mL, 104 mmol) &\*JP;£_T, M5»^T-X?5H#W^#Lfc 0 
5CJ&WL%W(,J£~rx*MMV, ftbtHtmtiEZTHF (50 mL) fc:jgfl?U tt^JlTll 
fetbS-fb-^fea (1.00 g, 4.11 mmol), h y m^VVT 5 V (0.86 mL, 6.17 mmol) *3 
«fcr*N, N-v>y f^T^ y.tfy v»V (97.6 mg, 0.800 mmol) &j]tix.T, ^Pfiig^ 
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*r>v-T!?8dfr*Z> - k \c X V) , mmik^ 1 8 (2.28 g, 100%) £r?#fc 0 
iH NMR (DMSO-de, 8 ppm): 4.86 (s, 2H), 6.60 (dd, J = 1.9, 3.5 Hz, 1H), 6.74 (dd, J 
= 0.5, 3.5 Hz, 1H), 7.46 (dd, J = 1.6, 4.3 Hz, 2H), 7.62 (d, J = 8.4 Hz, 2H), 7.67 (dd, 
J = 0.5, 1.9 Hz, 1H), 8.14 (dd, J = 1.6, 4.3 Hz, 2H), 8.62 (d, J = 8.4 Hz, 2H). 

immm 19] 

N- [4 - (2-7JJ;!/) - 5- (4 - fc° ]) vvV) 2 — f /l*-] - 4 - (-f 

5 i-«i;v* ^<^xy * K Ofb-g^ 1 9 ) 

-fl^%18 (880 mg, 2.00 mmol) SrNMP (10 mL) KlJKiS^it:. << % ^V— 
(408 mg, 6.00 mmol) ^Px.T, 65X2X*2Z$Mm$£ Lfc 0 S^^r^^1?^U 

i^n-r h^T?^ — (^nn/JvW>. : ^^y— /V=17:3) -CftfllH' 3 r. £ \Z. X 9, 
HffE^% 1 9 (538 mg, 63%) £r#fd 0 

iH NMR (DMSO-de, 8 ppm): 5.23 (s, 2H), 6.42 (dd, J = 1.9, 3.2 Hz, 1H), 6.57 (dd, J 
= 0.8, 3.2 Hz, IH), 6.93 (m, IH), 7.17 (m, IH), 7.28 (d, J = 8.4 Hz, 2H), 7.36 (dd, J = 
0.8, 1.9 Hz, IH), 7.42 (dd, J = 1.6, 4.6 Hz, 2H), 7.60 (m, IH), 7.96 (d, J = 8.4 Hz, 
2H), 8.65 (dd, J = 1.6, 4.6 Hz, 2H), 10.15 (br s, IH). 
APCIMS m/z: [M+H] + 428. 

mmm 2 0 ] 

N— [4 — (2-7JJ/V) — 5 — (4-t°^^) f7^;k-2-^/H - 4- [(4 
-t Rndf-v'tf^y y^/p] /<yX7^ KZUftSfcStt (ft^2 0) 

(607 mg, 6.00 mmol) £fflV\ fllE-fb^^^ y — f££r#fc 0 ,, 7 V — 

4moVLmk7km<DBm^/i'm&-<:mm-f~z> ^.t^x<o, mmt^m 2 0 (512 mg, 

48%) £r#fc 0 

*H NMR (DMSO-de, 6 ppm): 1.38-1.42 (m, 2H), 1.69-1.73 (m, 2H), 2.03-2.18 (m, 
2H), 2.65-2.70 (m, 3H), 3.40-3.50 (m, 2H), 4.55 (d, J = 4.0 Hz, IH), 6.60 (dd, J = 1.9, 
3.5 Hz, IH), 6.74 (dd, J = 0.8, 3.5 Hz, IH), 7.45 (dd, J = 1.6, 4.6 Hz, 2H), 7.47 (d, J 
= 8.4 Hz, 2H), 7.67 (dd, J = 0.8, 1.9 Hz, IH), 8.10 (d, J = 8.4 Hz, 2H), 8.62 (dd, J = 
1.6, 4.6 Hz, 2H), 12.97 (br s, IH). 
APCIMS m/z: [M+H] + 461. 

mmm 2 1 ] 

n- [4- (2-7U/P) -5- ( 2 - t° y — <;v\ t°y^v 
- 4 -#/i^^i7- ^ k w&m 21) . 
mmw 1 t mmK lt, \\&m \z.m^m 2 ^^jisM b (122 mg , 
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0.50 mmol) fahfe&fc&fa 2 1 (157 mg, 90%) 2r#fc 0 

iH NMR (DMSO-de, 8 ppm): 6.65 (dd, J = 1.8, 3.3 Hz, 1H), 6.84 (d, J = 3.3 Hz, 1H), 
7.31-7.35 (m, 1H), 7.50-7.53 (m, 1H), 7.74 (d, J = 1.8 Hz, 1H), 7.78-7.83 (m, 1H), 
8.00 (d, J = 4.8 Hz, 2H), 8.60-8.62 (m, 1H), 8.81 (d, J = 4.8 Hz, 2H), 13.2 (br s, 1H). 
APCIMS m/z: [M+H] + 349. 

immm 2 2 ] 

N- [4- (2-7U/W) - 5-7x^;l/fry-;V- 2 t ;V\ fcf ]) 4 — # 

K (Ak&mz 2) 

HJfeM 1 IHit^ U, ffc-g^ a ©ftfc> t> 3 t?# bihZ>ik&m c (300 mg, 

1.24 mmol) 3rJlV\ SCf&ffr^Hfe 2 2 (372 mg, 86%) £#fc 0 

iH NMR (DMSO-de, 8 ppm): 6.53-6.55 (m, 2H), 7.43-7.46 (m, 5H), 7.61 (dd, J = 0.7, 
1.8 Hz, IH), 8.02 (dd, J = 1.7, 4.5 Hz, 2H), 8.82 (dd, J = 1.7, 4.5 Hz, 2H), 13.23 (br 
s, IH). 

ESIMS m/z: [M+H] + 348. 

immn 23] 

n- [5— <is*?/is-4- (2-7 vm f//^- 2—4 /y\ 

frtf^S. K 0ffr8^2 3) 

Hifefll 1 £ IH^icl LT, a <7>ft£> «9 4 T?# fctbS-fk^* d (300 mg, 

0.89 mmol) ^kSSBte-g^ 2 3 (99.4 mg, 31%) 

iH NMR (DMSO-de, 8 ppm): 4.39 (s, 2H), 6.34 (dd, J = 1.8, 3.5 Hz, IH), 6.50 (d, J = 
3.5 Hz, 1H), 7.26-7.36 (m, 6H), 7.63 (dd, J = 1.7, 4.5 Hz, 2H), 8.71 (dd, J = 1.7, 4.5 
Hz, 2H), 10.90 (br s, IH). 
ESIMS m/z: [M-H]" 360. 

immm 2 a 1 

N- [5- (^ h^i/XA'tf—A') -4— (2-7U/1/) f7y-;v-2-^;v] fc° 
V S?l/-4-#/l'7&*<y-* K (^2 4) 

1 1 tt, a ©ft*? t> 5 x^hth^^m e (2.00 g , 

6.27 mmol) ^b^fE^^ 2 4 (1.15 g, 53%) £r#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.41 (t, J = 7.2 Hz, 3H), 4.39 (q, J = 7.2 Hz, 2H), 6.52 
(dd, J = 1.7, 3.5 Hz, IH), 7.47 (d, J = 1.7 Hz, IH), 7.73 (dd, J = 1.5, 4.4 Hz, 2H), 
7.79 (d, J = 3.5 Hz, IH), 8.71 (dd, J = 1.5, 4.4 Hz, 2H). 
ESIMS m/z: [M-H]" 342. 

immm 25] 

N- [4- (2-7U/V) - 5- (1-^-^y if]) i^>--4— fsV) f7y^-2 
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-^f/V] TtbT^K («2 5) - 
tt&fa 2 (550 mg, 1.92 mmol) Sr^nn^^i/ (30 mL) fclgi® U m- ^ n 
(531 mg, 2.51 mmol) ^Px.T, i^tlflFlWlfc, BUfcm^ 

b*bfcj@if|£7M8 it;x^ y -/vriK^^i-S ^£^£9, ^SfB-ffrg^ 2 5 (517 
mg, 89%) £J|&*£if|£ LT#fc 0 

iH NMR (DMSO-de, 8 ppm): 2.18 (s, 3H), 6.59 (dd, J = 1.8, 3.3 Hz, 1H), 6.71 (dd, J 
= 0.7, 3.3 Hz, 1H), 7.44 (dd, J = 1.5, 4.6 Hz, 2H), 7.66 (dd, J = 0.7, 1.8 Hz, 1H), 8.22 
(dd, J = 1.5, 4.6 Hz, 2H), 12.5 (br s, 1H). 
ESIMS m/z: [M+H]+ 302. 
[HJIM2 6] 

N- [4- -5-^fWy^-2-^;V] TirhT^ K 

!|26) 

mmm 2 1 mm?, tt, \\&m a <D^t> v \z.^nm 6 nittis^ f (207 m g , 

1.15 mmol) fabMmk-&&) 2 6 (206 mg, 80%) £r#7c 0 

iH NMR (DMSO-de, 8 ppm): 2.03 (s, 3H), 2.55 (s, 3H), 6.46 (dd, J = 1.8, 3.3 Hz, 
1H), 6.56 (d, J = 3.3 Hz, IH), 7.45 (d, J = 1.8 Hz, 1H). 
APCIMS m/z: [M+H] + 223. 

imMm 2 7 ] 

N- [4- (2-7U/I/) -5-7x^f7y^/V-2 — f/V] TirfT^ K (it 
##3 2 7) 

2 t mMte tt, a <£>ftb <9 3 t?# kfrSYfr^ c (300 mg, 

1.24 mmol) ^blllE^'^ 2 7 (277 mg, 78%) £r#fc 0 

*H NMR (DMSOde, 8 ppm): 2.17 (s, 3H), 6.47-6.57 (m, 2H), 7.35-7.49 (m, 5H), 
7.57 (d, J = 1.8 Hz, IH), 12.37 (br s, IH). 
APCIMS m/z: [M+H] + 285. 

mmn 2 8 ] 

N- [4- (2 -7V ;V) — 5 -7s=/Vf7^ 2 — -fW] t3^=3rf-i/^7 
/V^=3r^.5: K (^#J2 8) 

hjs^j 4 1 mmtz. ut, a oft^o 19 \z.^nm 3 xmh^w^m c (300 m g , 

1.24 mmol) Mf ffBtt/£^ 2 8 (332 mg, 76%) Sr#fc 0 

iH NMR (DMSO-de, 8 ppm).: 1.24-1.86 (m, 10H), 2.50-2.56 (m, IH), 6.51 (s, 2H), 
7.42 (br s, 5H), 7.57 (s, IH), 12.30 (s, IH). 
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APCIMS m/z: [M+H]+ 353. 
[»J2 9] 

N- [4- (2-7!J/V) -5-^y;f7/-;V-2-^;l/] t°y v^-4- 

tf/vtfaM*-* k 0ft;-£fc>2 9) 

#%M 7 T?# tbtl%4k&ifo g (250 nig, 1.02 mmol) £DMF (4 mL) \Z.mM U 
(0.440 mL, 5.10 mmol) %M%-X ^ 100°C-C6B#P^S#bfc o SJ«£:$C 

^J: f 9,2-T^y-4-(2-^];/v)-5 - y y ^-t /v (135 mg, 52%) 

iH NMR (CDCI3, 8 ppm): 2.86-2.89 (m, 4H), 3.84-3.87 (m, 4H), 4.94 (br s, 2H), 6.47 
(dd, J = 1.8, 3.3 Hz, 1H), 6.85 (dd, J = 0.8, 3.3 Hz, 1H), 7.42 (dd, J = 0.8, 1.8 Hz, 
1H). 

mmm 1 1 mmz. tt, \\&m a <z>ft^ y> i^ig 1 •vnbthz 2-7^-4- 

( 2 - -7 ]) ;V) - 5 -^A-* y / f7y'-/V (206 mg, 0.82 mmol) fr^WMik^tyO 
2 9 (175 mg, 60%) 

!H NMR (CDCls, 6 ppm): 3.02-3.05 (m, 4H), 3.89-3.92 (m, 4H), 6.43 (dd, J = 1.8, 
3.3 Hz, 1H), 6.82 (dd, J = 0.8, 3.3 Hz, 1H), 7.31 (dd, J = 0.8, 1.8 Hz, IH), 7.68 (dd, J 
= 1.5, 4.5 Hz, 2H), 8.76 (dd, J = 1.5, 4.5 Hz, 2H), 10.56 (br s, IH). 
ESIMS m/z: [M-H]" 355. 

mmm s o ] 

n- [4- (2-^y/v) -5-^*y ;f7^-2-^^] r-fc br^ k (4k 
-km 30) 

mmm 2 t mm^ lt, 1 ^i^s^ a <D\xt> 9 \z.mmm 2 9 ©ig 

IXMhtlZ 2-TX/-A- (2-7D/P) — 5-^/V*y 7f7y- /V(127 mg, 
0.51 mmol) 7)* MJIfB-fk^ 3 0 (136 mg, 92%) Sr#fcic 

iH NMR (CDCls, 8 ppm): 2.17 (s, 3H), 2.98-3.01 (m, 4H), 3.86 (m, 4H), 6.50 (dd, J 
= 1.7, 3.3 Hz, IH), 6.85 (d, J = 3.3 Hz, IH), 7.44 (d, J = 1.7 Hz, IH), 9.25 (br s, IH). 
ESIMS m/z: [M+H]- 294 

mmm 31] 

N- [4- (2-^y/V) -5-^e/l-^y ;f7/- /V-2— (VP] fcTP^V— 3- 
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*;^t$K ({^3 1) 

/V=^PP KSifefi (356 mg, 2.00 mmol) SrfflV\ t^ltfbWMa© 
ftb tM^llifrM 2 90X^l"e#btb5 2-T^/-4'- (2-7U/V) 
*yyfr /V (251 mg, 1.00 mmol) J&> b^HB-ffc^ 3 1 (216 mg, 61%) 
1t a 

iH NMR (CDCls, 8 ppm): 3.04 (t, J = 4.6 Hz, 4H), 3.90 (t, J = 4.6 Hz, 4H), 6.33 (dd, 
J = 1.9, 3.5 Hz, 1H), 6.85 (d, J = 3.5 Hz, 1H), 7.39 (d, J = 1.9 Hz, 1H), 7.45 (dd, J = 
4.9, 7.8 Hz, 1H), 8.21 (ddd, J = 1.9, 2.2, 7.8 Hz, 1H), 8.81 (dd, J = 1.9, 4.9 Hz, 1H), 
9.14 (d, J = 2.2 Hz, 1H). 
APCIMS m/z: [M+H] + 357. 

mmm 32] 

2-^nn-N- [4- (2-7U/V) - 5 -^-/V* V / ;V- 2 --4 )V\ fc° 

V Z?y-5-%/V7$3c-9-* K (^3 2) ( 

MMM 2 9 ©It l 2-r^y-4 - (2-7U/V) - 5 -^e/v* y / 

^-T9—)V (2.15 g, 8.57 mmol) SrfcTJJ (25 mL) fcSgpffiU 6 - ^ a nr^rr 

f/^=^n!)F (1.81 g, 10.3 mmol) *3«fO«N, N-^f^7^y t°!) ^ 
(105 mg, 0.86 mmol) Sr*Px.7t 0 ia#4fcSrSat?10^|HIiJlt^U^:« % WR&W&V 

3i^=l : 1~1 : 2) n £ £ Y) % tMB-ftS-g* 3 2 (1.96 g, 59%) 

!H NMR (CDC1 3 , 8 ppm): 3.04 (t, J = 4.3 Hz, 4H), 3.90 (t, J = 4.3 Hz, 4H), 6.41 (dd, 
J = 1.6, 3.5 Hz, 1H), 6.79 (d, J = 3.5 Hz, 1H), 7.23 (d, J = 1.6 Hz, 1H), 7.36 (d, J = 
8.4 Hz, 1H), 8.11 (dd, J = 2.2, 8.4 Hz, 1H), 8.84 (d, J = 2.2 Hz, 1H). 

N- [4- (2-7!);!/) -5- ; &M!);f7^-2-^;l'] -2- [(2- 
t Kndr^xf;v) T ^ / ] fc° P 5 K (ft^3 3) 

fb#4&3 2 (391 mg, 1.00 mmol) Sri, 4-^^f-^ (4 mL) tejgflPU ^ 
9J^^T%> (0.300 mL, 5.00 mmol) ^Px.T, MMMgT-7?«ii# Lfc c R 

L1t®fe&mfctZ> £ £ X <9 s flUB^I^ 3 3 (244 mg, 59%) £r#fc„ 
iH NMR (DMSO-de, 8 ppm): 2.91 (t, J = 4.4 Hz, 4H), 3.30-3.43 (m, 2H), 3.51-3.54 
(m, 2H), 3.78 (t, J = 4.4 Hz, 4H), 4.74 (m, IH), 6.55 (d, J = 8.9 Hz, IH), 6.60 (dd, J 
= 1.9, 3.2 Hz, IH), 6.81 (dd, J = 0.8, 3.2 Hz, IH), 7.36 (t, J = 8.1 Hz, IH), 7.68 (dd, 
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J = 0.8, 1.9 Hz, 1H), 8.00 (dd, J = 2.2, 8.9 Hz, 1H), 8.75 (d, J = 2.2 Hz, 1H). 
APCIMS m/z: [M+H] + 416. 

mmm s *] 

n- [4- -5-«y;f7y^-2-^;v] - 2-^-/1^ y 

{b^#)3 2 (391 mg, 1.00 mmol) £ 1 , 4 - v^^iJ-V (10 mL) U 
/V^y^ (0.44 mL, 5.00 mmol) SriJP^LT, M^l^lOBfP^ii^ bfc 0 
%MJ£TX«m® U # fe>^Lfca^(^f0^7X^P^-r . ^ n a ^/i^-Cftm bfc 0 

y - 7 v=i9 : 1) T?*ftBJ-f 5 ritJ:^ «|Bfc£4& 3 4 (372 mg, 84%) £#fc 0 
iH NMR (CDC1 3 , 8 ppm): 3.02 (t, J = 4.6 Hz, 4H), 3.68 (t, J = 4.7 Hz, 4H), 3.82 (t, J 
= 4.7 Hz, 4H), 3.89 (t, J = 4.6 Hz, 4H), 6.51 (dd, J = 1.9, 3.5 Hz, 1H), 6.66 (d, J = 
9.2 Hz, 1H), 6.88 (d, J = 3.5 Hz, 1H), 7.45 (d, J = 1.9 Hz, 1H), 7.98 (dd, J = 2.4, 9.2 
Hz, 1H), 8.72 (d, J = 2.4 Hz, 1H). 
APCIMS m/z: [M+H] + 442. 

mmm\ 3 5 ] 

N- [4- (2-^U/V) -5-^M!)yf7y^-2-^;P] -2- (4-^ 
f;vt^7^y-l — i ;V) fc° ]) 5 —^7/1/^^-^ 5; K (iki^ty?) 3 5 ) 

ft^fe3 2 (391 mg, 1.00 mmol) Sri, 4 - v^^l?- V (10 mL) 1 
-^A-fc^^v 5 ^ (0.56 mL, 5.00 mmol) ^PpfC, *P^3g^T^?10B#^«# b 

tttBbfc 0 ^il^lSfP^TK^^b, ^TkSftm^^^^^^t^b^. ^ 
Sr^JBETtrW* b7c 0 # htifrmk* V y # y h + — (^ n n 

: ^ ^ 7 —/V : 28%T^^e^T7K = 10 : 1 : 1) -T?MSH-5 Cliti ^ fllB 
ft^#> 3 5 (454 mg, 100%) £r#fc 0 

iH NMR (CDCls, 8 ppm): 2.36 (s, 3H), 2.52 (t, J = 4.9 Hz, 4H), 3.02 (t, J = 4.6 Hz, 
4H), 3.74 (t, J = 4.9 Hz, 4H), 3.89 (t, J = 4.6 Hz, 4H), 6.51 (dd, J = 1.9, 3.2 Hz, IH), 
6.66 (d, J = 9.4 Hz, IH), 6.87 (d, J = 3.2 Hz, IH), 7.45 (d, J = 1.9 Hz, IH), 7.95 (dd, 
J = 2.4, 9.4 Hz, IH), 8.70 (d, J = 2.4 Hz, IH). 
APCIMS m/z: [M+H] + 455. 

mmm 3 6] 

2-^nn^f;V-N- [4- (2-7!)^) 7y u ;V-2-/f 
jV\ fc° V 5 -#/lstf*c-y- ^ K <A\&® 3 6 ) 
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W002/92455|B*4O^feT?#btL^ 6 -if n n * ^vl^ra^^gfcp* (1.30 g, 

7.00 mmol) £2mol/Li£g^Px.T, ;M«T^5B#p H ^# bfc 0 SO£^&^.l£ 

(539mg, 45%) £r#7c 0 
iH NMR (DMSO-d 6 , 8 ppm): 4.87 (s, 2H), 7.70 (d, J = 8.1 Hz, 1H), 8.32 (dd, J = 2.2, 

8.1 Hz 1H), 9.04 (d, J = 2.2 Hz, 1H). 

IS 1 T?# htifc =?-;V~ ^^m. (172 mg, 1.00 mmol) N MMFi 2 

9oigit#bW2-T^y-4- (2-^y/v) -5-^/i^y ;fry-/v 

(251 mg, 1.00 mmol) *3j;0«PyBOP (572 mg, 1.10 mmol) ^DMF (4 mL) \Z.f& 
j5fU M> a^vKT 5 ^ (0.307 mL, 2.20 mmol) ^Px.T, ^M"C20#^$S# b7h 0 

^A^n^b^^^^— (-^Ih^ : @^m^/V=2 : 1-1 : 3) t'UltS^ 
<h id £ <0 s llta^^ 3 6 (194 mg, 48%) &#fc 0 

iH NMR (CDC1 3 , 8 ppm): 3.04 (t, J = 4.6 Hz, 4H), 3.85 (t, J = 4.6 Hz, 4H), 4.64 (s, 
2H), 6.28 (dd, J = 2.2, 3.5 Hz, IH), 6.69 (dd, J = 0.8, 3.5 Hz, IH), 7.05 (dd, J = 0.8, 

2.2 Hz, IH), 7.42 (d, J = 8.4 Hz, IH), 8.12 (dd, J = 2.4, 8.4 Hz, IH), 8.98 (d, J = 2.4 
Hz, IH), 12.26 (br s, IH). 

mmms 7] 

N— [4- (2-7!J;i/) -5- ; t;v*!j;f7 > /-;i'-2 — f/v] -2- (4 % & 
9—>v—\—4}V**5-j\>) t°y 5 K (ft^t)3 7) 

M3 6 (97.1 mg, 0.240 mmol) SrDMF (2.5 mL) i^#L s H % /V 
(49.0 mg, 0.721 mmol) gr^T, 95 0 C^2R#P B l^Ufc 0 KJS^^rzk^Kl&A U 

L7c#, ^&^JBETT^ic L-fc Q # fefrfc^iir v- y # <5^# ^^^n^b^^^ 7 
^ — (^np : ^ ? / : 3) X*mM~r% £ £ K J: 9 . ^I2^#J 3 7 

(58.0 mg, 55%) £r#7t 0 
iH NMR (CDC1 3 , 8 ppm): 3.02 (t, J = 4.6 Hz, 4H), 3.90 (t, J = 4.6 Hz, 4H), 5.31 (s, 
2H), 6.42 (dd, J = 1.9, 3.2 Hz, IH), 6.80 (d, J = 3.2 Hz, IH), 6.97 (d, J = 8.1 Hz, IH), 
6.96-6.70 (m, IH), 7.15-7.19 (m, IH), 7.28 (d, J = 1.9 Hz, IH), 7.62-7.66 (m, IH), 
8.15 (dd, J = 2.2, 8.1 Hz, IH), 9.09 (d, J = 2.2 Hz, IH). 
APCIMS m/z: [M+H]+ 437. 
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mmm 3 8] 

N- [4- (2-7U/V) Jf~TV— ;V- 2 — i tV\ - 2— ( 4 - t 

Kn S'tV* y v 5 / ^ ^/U) t° P e^V- 5 -7J/l^>-^ 5 K Offrg^ 3 8 ) 

Hi&^iJ 3 7 £ WiW^ LT, 5 ?^/—)Vl& «t T*DMF<E>ft;b t» 4 - t Kn^r^t' 
^US^&.fctfl', 4 -^^:/£^;ft^lJ3V\ ft&mz 6 (96.8 nag, 0.239 
mmol) 36*bS{f&ffc;^lfe3 8 (66.2 mg, 59%) £#fc 0 

iH NMR (CDCls, 8 ppm): 1.59-1.72 (m, 4H), 1.92-2.00 (m, 2H), 2.15-2.30 (m, 1H), 
2.75-2.80 (m, 2H), 3.03 (t, J = 4.6 Hz, 4H), 3.73 (s, 2H), 3.96 (t, J = 4.6 Hz, 4H), 
6.47 (dd, J = 1.9, 3.5 Hz, 1H), 6.85 (dd, J = 0.8, 3.5 Hz, 1H), 7.38 (dd, J = 0.8, 1.9 
Hz, 1H), 7.60 (d, J = 7.7 Hz, 1H), 8.18 (dd, J = 2.2, 7.7 Hz, 1H), 9.06 (d, J = 2.2 Hz, 
1H). 

APCIMS m/z: [M+H]+ 470. 

mrnrn 393 

2-^nn-N- [4- (2-7 V/U) - 5 -^/V* !) 7 f T/-;V- 2 - ^/V] t° 
y-=i^^ (5.00 g, 31.7 mmol) ^WCf-Hr^fV (40 mL) KM 

u*?^ (1 mD «Lfc„ nbfht-mm^mmm 2 9 ©it 1^*152- 

7^7-4- (2-7P/V) - 5 — ^/Vaft U 7 fT/^/V (880 mg, 5.00 mmol) (D 
try ^y'demD^dB^T^V^N, N-^W^y t°y v?y(48.8mmol, 
0.400 mmol) ^P^T. S?fiT?lB#^ii#Lfc 0 KJfe$&i*ffiT"T?**|gU #^tbfc 
^SSrv-y *^7A^ b^77-f- (-^^ri7-^ : @^@^9W=1 : 3~S^@I 
-^/V) T**tM1-5^ ^{cg;<9, ^IE^^I3 9 (1.05 g, 66%) £r#7t 0 
iH NMR (CDC1 3 , 8 ppm): 3.03 (t, J = 4.6 Hz, 4H), 3.60 (t, J = 4.6 Hz, 4H), 6.52 (dd, 
J = 1.6, 3.5 Hz, IH), 6.88 (dd, J = 0.8, 3.5 Hz, IH), 6.95 (dd, J = 1.4, 5.1 Hz, IH), 
7.10-7.12 (m, IH), 7.46 (dd, J = 0.8, 1.6 Hz, IH), 8.35 (dd, J = 0.8, 5.1 Hz, IH), 9.33 
(br s, IH). 
IMMM 4 0] 

N- [4- (2-^y/V) -5- ; e/V*')yfT/-/V-2 — </V] -2 —^/isyfrV 
/ t°y ^^-4-7J/^>l7-$ K W4 0) 

9 (391 mg, 1.00 mmol) &NMP (10 mL) fcWFU V V (1.05 

mL, 12.0 mmol) frtintlX, 150 < CT?8NfKi»# Lfc 0 v" y #^7J 7 

n^h^77^- (^^--^X : @^m^^/V=2 : 1~1 : 3) t (a 9, 

^IB-fk^ 4 0 (118 mg, 27%) £r 



135 



WO 2005/063743 



PCT/JP2004/019778 



iH NMR (CDCls, 8 ppm): 3.03 (t, J = 4.6 Hz, 4H), 3.58 (t, J = 4.9 Hz, 4H), 3.84 (t, J 
= 4.9 Hz, 4H), 3.88 (t, J = 4.6 Hz, 4H), 6.50 (dd, J = 1.9, 3.5 Hz, 1H), 6.86 (d, J = 
3.5 Hz, 1H), 6.94 (dd, J = 1.6, 5.1 Hz, 1H), 7.09 (d, J = 1.6 Hz, 1H), 7.42 (d, J = 1.9 
Hz, 1H), 8.33 (d, J = 5.1 Hz, 1H). 
APCIMS m/z: [M+H]+ 442. 



mmm 4 1 3 

N- [4- (2-7U/V) -5-^*!J;f7y-;V-2-^/l/] -2- (4-t< 
f;Hf^7^y- 1 — f/vO t°y ^^-4-^7/^>f-5; K (Ih^#l4 1) 

-ffc-^3 9 (391 mg, 1.00 mmol) £NMP (10 mL) fcigfiPU 1 - ^^tV 
7^ (1.11 mL, 10.0 mmol) £r7JP£T, 150°C7?«t!t# Lfc„ SJS^^rzK^^a 

^14 1 (22.2 mg, 5%) £#fc 0 

iH NMR (CDCls, 8 ppm): 2.37 (s, 3H), 2.55 (t, J = 4.9 Hz, 4H), 3.03 (t, J = 4.6 Hz, 
4H), 3.66 (t, J = 4.9 Hz, 4H), 3.90 (t, J = 4.6 Hz, 4H), 6.51 (dd, J = 1.9, 3.2 Hz, IH), 
6.87 (dd, J = 0.8, 3.2 Hz, IH), 6.90 (dd, J = 1.3, 5.1 Hz, IH), 7.11 (d, J = 1.3 Hz, IH), 
7.44 (dd, J = 0.8, 1.9 Hz, IH), 8.32 (d, J = 5.1 Hz, 1H), 9.50 (br s, IH). 
APCIMS m/z: [M+H] + 455. 

mmm 4 2 ] 

1- (tert— -7* Y*c^$UV^=./V) -N- [4- (2— 7 V M -5-^*!i/f 
7/- /V- 2-^7V] tf^U i»-4-%/ls7$3cy-x. K 0ffr£^4 2) 

MMM 2 9 ©IS 1 Xi%hfl^ 2 -75 / - 4 - (2-^y/V) - 5 -^t/V* ]) J 
*3~T (3.58 g, 14.3 mmol) , 1 - (tert- ~f Y * i^JJ/P^^M - 4 — U 

^is-ft/ls^m (3.27 g, 14.3 mmol) 33 £ OTyBOP (8.16 g, 15.7 mmol) £rDMF 
(30 mL) t^U> h U xf^7 5y (4.37 mL, 31.4 mmol) %M?lX^ Sfit 
««#L7cio SM^7^i^AL, mm^^-V^mV± 0 «IJi£rlmol/L:!& 

nr^h^V^^- (^1^ : gftg^^=l : 1) T'SItS r i (a 9 , ^I5{b 
^ 4 2 (4.52 g, 68%) Sr#fc Q 

iH NMR (CDCls, 8 ppm): 1.45 (s, 9H), 1.60-1.80 (m, 4H), 2.20-2.28 (m, IH), 
2.49-2.58 (m, 2H), 3.00 (t, J = 4.6 Hz, 4H), 3.88 (t, J = 4.6 Hz, 4H), 3.95-4.15 (m, 
2H), 6.52 (dd, J = 1.9, 3.5 Hz, IH), 6.90 (d, J = 3.5 Hz, IH), 7.43 (d, J = 1.9 Hz, IH), 
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10.28 (br s, 1H). ' ■ 
APCIMS m/z: [M+H]+ 463. 

immm 4 3 ] 

1- (^"y^jV^r-^-i/fj ;Vi$=.;V) — N— [4— (2— ^y/v) 7f 
7^-2-^^] t°-<y v J i/-4-^7/V^>i^5; K (ft^4 3) 

1 — 0-v 5 /^^r^7l-/K=/l/t: 0 -<y v^- 4 (5.00 g, 19.0 mmol) 

£^np^>- (80 mL) fc|§$?U mt^—/V (6.93 mL, 95.0 mmol) *3«fc 
OTMF (0.15 mL, 1.90 mmol) fe^T, #P!f&^T^30#P^#Lfc o SJfc$fc£ 

mBf-^mm^s %htit^m^^^^^^^y (2mD ^?^?b^ 0 #e>n^ 

Wt&mMm 2 9 ©IS 1 -?^tbtl& 2-T57-4 - (2-7^^) - 5 -^e/V* y 
7f7^-/V (2.01 g, 8.00 mmol) ©t°y^y (32mL) ^^^P^T, JfcV>T?N, 
N-^^T^/t^^y (97.6 mg, 0.800 mmol) &MtlX, £i&-ClB#|jgi*# 

(^*y-y : Wm^^/^=1 : 1~1 : 3) Z.tfc£<9, UCfBte^ 4 3 (4.96 

g, 100%) £r#fc 0 

iH NMR (CDCI3, 8 ppm): 1.61-1.78 (m, 4H), 2.30-2.38 (m, 1H), 2.70-2.78 (m, 2H), 
2.98 (t, J = 4.6 Hz, 4H), 3.88 (t, J = 4.6 Hz, 4H), 4.13-4.23 (m, 2H), 5.12 (s, 2H), 
6.51 (dd, J = 1.6, 3.2 Hz, 1H), 6.87 (d, J = 3.2 Hz, 1H), 7.29-7.36 (m, 5H), 7.44 (d, J 
= 1.6 Hz, IH), 9.71 (br s, IH). 
APCIMS m/z: [M+H] + 497. 



[»J4 4] 

N- [4- (2-7V/\s) -5- ; eM!);f7y";v-2-^^] 
-#/]^>i?-5; K (^#34 4) 

4 3 (4.71 g, 9.50 mmol) £ S?? n n ^ ? > (100 mL) icMM v> 
^f-fV (29.4 mL, 400 mmol) *5 j;t/H^ vit* VWk- v^^A-cc— TVl^tf^ (24.6 
mL, 200 mmol) ^Px.T, ^«a"T?^8l#Lfc„ K^W.^:2S%Ty^=-T^\Z.^ 

j^xttm mm&MBTT^gi'fz zt^kv, mmt^m 4 4 (1.36 g , 38%) 

iH NMR (DMSO-de, 8 ppm): 1.43-1.57 (m, 2H), 1.67-1.71 (m, 2H), 2.40-2.60 (m, 
3H), 2.88 (t, J = 4.6 Hz, 4H), 2.95-3.00 (m, 2H), 3.77 (t, J = 4.6 Hz, 4H), 6.59 (dd, J 
= 1.9, 3.2 Hz, IH), 6.77 (dd, J = 0.8, 3.2 Hz, IH), 7.67 (dd, J =0.8, 1.9 Hz, IH). 
APCIMS m/z: [M+H] + 363. . 

mmm 45] 
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1- (5-i/7/t°y^-2 — f/l^.-N- [4- (2-7U/V) - 5 ]} 

;fry^-2-^/v] t°-<y >?^- 4-^7/1- ^ k (»4 5) 

-ft-n^ 4 4 (181 mg, 0.50 mmol) ,2-^nn-5- 2/T / fc° y (104 mg, 0.75 
mmol) *5itJ«^^y^^ (207 mg, 1.50 mmol) & l , 4-^^^ (4 mL) 

ttbttfc^S^rv-y *^7A^ n-v ^^77^- (^ nn^VA : ^ ^ 7 — 
20 : 1) -e*S$5t-fS £ £ ± *) % ^|B^#»4 5 (158 mg, 68%) £#fc„ 
iH NMR (CDC1 3 , 5 ppm): 1.70-1.95 (m, 4H), 2.40-2.55 (m, 1H), 2.85-2.95 (m, 2H), 
2.99 (t, J = 4.6 Hz, 4H), 3.88 (t, J = 4.6 Hz, 4H), 4.35-4.45 (m, 2H), 6.52 (dd, J = 1.9, 
3.5 Hz, 1H), 6.60 (d, J = 9.4 Hz, 1H), 6.87 (dd, J = 0.8, 3.5 Hz, 1H), 7.45 (dd, J = 0.8, 
1.9 Hz, 1H), 7.61 (dd, J = 2.2, 9.4 Hz, 1H), 8.40 (d, J = 2.2 Hz, 1H), 9.76 (br s, 1H). 
APCIMS m/z: [M+H]+ 465. 

immm 4 6], 

N- [4- (2-7!J;k) -5-^y;f7/^-2-^;V] -1- [5 - (;* 

9 ^^;vfc=->v) tr y *?-y— 2 — f \fy< y *? 4 -jj/v&^y- * k (Afr&yo 4 

6) 

MMM 4 5b LT, 2-^nn-5- */T J tr y v 5 y<Dft^ «9 Id 

WO02/51836^f3«ccD^i-e#fett^ 2-^nu-5- (;* * ^^afr^/iv) fc° y 
>- (144 mg, 0.75 mmol) SrJBV\ ft^ft4 4 (181 mg, 0.50 mmol) 7>MIfE{^ 
fe4 6 (83.3 mg, 32%) £r#fco 

*H NMR (CDCls, 8 ppm): 1.70-1.90 (m, 2H), 1.90-2.00 (m, 2H), 2.45-2.55 (m, 1H), 
2.99 (t, J = 4.7 Hz, 4H), 3.04 (s, 3H), 3.05-3.10 (m, 2H), 3.88 (t, J = 4.7 Hz, 4H), 
4.41-4.51 (m, 2H), 6.52 (dd, J = 1.9, 3.2 Hz, 1H), 6.63 (d, J = 9.2 Hz, 1H), 6.87 (d, J 
= 3.2 Hz, 1H), 7.45 (d, J = 1.9 Hz, 1H), 7.87 (dd, J = 2.4, 9.2 Hz, 1H), 8.63 (d, J = 
2.4 Hz, 1H), 9.51 (br s, 1H). 
APCIMS m/z: [M+H]+ 518. 
DH»!l4 7] 

N- [4- (2-^y/l^) - 5 -^r/l^y ;f7^-2-^/V] -1- (5-^ 

hat^v 5 y-2-^;i/) tX!)^y-4-«^t^ K («4 7) 

mmm 45 1 mm^ u-t, 2 n n - 5 - / 1° y ^©ftfc (9 ^ 2 - ^ n n 

- 5 -~ b n fc° y (238 mg, 1.50 mmol) 3r/BV\ {b^#4 4 (145 mg, 0.400 

mmol) ^fetI|E^^J4 7 (78.5 mg, 41%) £r#fc c 

iH NMR (CDCls, 8 ppm): 1.75-1.95 (m, 4H), 2.40-2.55 (m, 1H), 2.90-3.00 (m, 2H), 
3.00 (t, J = 4.6 Hz, 4H), 3.80-3.90 (m, 2H), 3.89 (t, J = 4.6 Hz, 4H), 6.52 (dd, J = 1.9, 
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3.5 Hz, 1H), 6.76 (dd, J = 4.6, 8.1 Hz, 1H), 6.88 (dd, J = 0.8, 3.5 Hz, 1H), 7.45 (dd, J 
= 0.8, 1.9 Hz, 1H), 8.13 (dd, J = 1.8, 8.1 Hz, 1H), 8.32 (dd, J = 1.8, 4.6 Hz, 1H), 9.70 
(br s, 1H). 

APCIMS m/z: [M+H] + 485. 



immm 4 8 ] 

n- [4- - 5 y ; f ry^v- 2 -- f -1- (3 

hnt°!J v^- 2 — f ;v) ]) 4 ^ K iit^^i 4 8). 

— 3 fat°y -Jly (238 mg, 1.50 mmol) SrJlV\ 4 4 (145 mg, 0.400 

mmol) /^MlfE-ft^^ 8 (76.0 mg, 39%) £t#fc 0 

iH NMR (CDC1 3 , 5 ppm): 2.37 (m, 1H), 2.54 (t, J = 4.9 Hz, 4H), 3.03 (t, J = 4.6 Hz, 
4H), 3.66 (t, J = 4.9 Hz, 4H), 3.89 (t, J = 4.6 Hz, 4H), 6.50 (dd, J = 1.6, 3.2 Hz, 1H), 
6.86 (dd, J = 0.8, 1.6 Hz, 1H), 6.89 (dd, J = 1.6, 5.1 Hz, 1H), 7.10 (d, J = 1.6 Hz, 1H), 
7.43 (dd, J = 0.8, 1.6 Hz, 1H), 8.31 (d, J = 5.1 Hz, 1H), 9.50 (br s, 1H). 
APCIMS m/z: [M+H]+ 485. 

mmm 4 9], 

N- [4- (2-^y/V) -5-^;V^i)7f7/-;V-2 — f/V]-l- ( 2 - t? 

y tf^y ^-4-#/i^>i^ k Offra^4 9) 

5 tmmzVX, 2-^an-5-->T7 t°y v ? >'Oft^D^2-^na 
t° y 5 Z?ls (172 mg, 1.50 mmol) £rffiV\ ft^4 4 (145 mg, 0.40 mmol) frb 
^12^^)4 9 (87.5 mg, 50%) &#fc 0 

!H NMR (CDC1 3 , 8 ppm): 1.72-1.78 (m, 2H), 1.85-1.95 (m, 2H), 2.40-2.50 (m, 1H), 
2.83-2.89 (m, 2H), 2.99 (t, J = 4.6 Hz, 4H), 3.88 (t, J = 4.6 Hz, 4H), 4.72 : 4.80 (m, 
2H), 6.49 (t, J = 4.9 Hz, 2H), 6.51 (dd, J = 1.6, 3.5 Hz, 1H), 6.87 (dd, J = 0.8, 3.5 Hz, 
1H), 7.45 (dd, J = 0.8, 1.6 Hz, 1H), 8.30 (d, J = 4.9 Hz, 1H), 9.54 (br s, 1H). 
APCIMS m/z: [M+H]+ 441. 

imnm 5 0 3 

n- [4- (2-^y/p) -5-^r/i^y / fry- ;v- 2-4^1 -1- (2-t 0 
mmm 4 5 1 rasm tt, 2 - ^ n n - 5 - 7 1° y 01:2-^00 

(0.69 mL, 0.75 mmol) £J1V\ ^#J4 4 (181 mg, 0.5 mmol) /^Ml 
1B^#3 5 0 (37.5 mg, 17%) £#7c 0 

iH NMR (DMSO-de, 8 ppm): 2.91 (t, J = 4.6 Hz, 4H), 3.30-3.40 (m, 4H), 3.45-3.50 
(m, 2H), 3.55-3.65 (m, 2H), 3.78 (t, J = 4.6 Hz, 4H), 4.72-4.76 (m, IH), 6.55 (d, J = 
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9.2 Hz, 1H), 6.60 (dd, J = 1.9, 3.2 Hz, 1H), 6.82 (dd, J = 0.8, . 3.2 Hz, 1H), 7.68 (dd, J 
= 0.8, 1.9 Hz, 1H), 8.01 (dd, J = 2.4, 9.2 Hz, 1H), 8.75 (d, J = 2.4 Hz, 1H), 12.26 (br 
s, 1H). 

APCIMS m/z: [M+H]+ 441. 
IMMffl 5 l ] 

1- (6 -^ on t:°y ^ v^-4--f/V) -N- [4- - 5 -*e/U& 



Mf!l4 5i^f }^tT, 2 -y.n n- 5 —*sTS if V VlsCDfcfr*) K4, 6— v> 
^nat°H^y (298 mg, 2.00 mmol) £/BV\ ^-g^ 4 4 (361 mg, 1.00 mmol) 
frbW&ib&lfO 5 1 (356 mg, 75%) «r#fc„ 

iH NMR (CDCls, 8 ppm): 1.70-1.90 (m, 4H), 2.40-2.55 (m, 1H), 2.84-2.93 (m, 2H), 
2.99 (t, J = 4.6 Hz, 4H), 3.88 (t, J = 4.6 Hz, 4H), 4.28-4.38 (m, 2H), 6.50 (s, 1H), 
6.53 (dd, J = 1.9, 3.5 Hz, 1H), 6.88 (d, J = 3.5 Hz, 1H), 7.45 (d, J = 1.9 Hz, 1H), 8.37 
(s, 1H), 10.24 (br s, 1H). 

APCIMS m/z: [35C1M+H] + 475, [37C1M+H] + 477. 

n- [4- (2-7D/V) - 5 -^/i^y y^ry*— ?v- 2— < >v\ -1- (4-t° 
y ^ iy^v) \f-< y 4 -jjAoifr^y- * K <A\&m 5 2 ) 

5 1 (300 mg, 0.63 mmol) / —;V (10 mL) fc^ffl U 10%^ 7 

(500 mg) %3JDx.T, 7jc^#H^Ts ^at?4^ram#Lfc 0 
h £M LT?iti§ L, ^%MflET-e©*i-^> £ t K X K) , WMit^m 5 2 (213 
mg, 77%) £#7c 0 

iH NMR (CDCls, 8 ppm): 1.70-1.90 (m, 2H), 1.90-2.05 (m, 2H), 2.45-2.55 (m, 1H), 
2.99 (t, J = 4.6 Hz, 4H), 3.00-3.05 (m, 2H), 3.88 (t, J = 4.6 Hz, 4H), 4.37-4.47 (m, 
2H), 6.50-6.54 (m, 2H), 6.86 (d, J = 3.2 Hz, IH), 7.45 (d, J = 1.6 Hz, IH), 8.21 (d, J 
= 6.2 Hz, IH), 8.60 (s, IH), 9.20 (br s, IH). 
APCIMS m/z: [M+H]+ 441. 

mmm 5 3 ] 

1- (6-^nn-3-t°y^y^/V) -N- [4- (2-7D/V) - 5 afc V 

y^-r^—/v-2— <>v\ tf^ty *J>^-A--tUVi$2c^-* K (^5 3) 

y a cr h° y (298 mg, 2.00 mmol) £JlV\ {k^#J 4 4 (361 mg, 1.00 mmol) 

a»b«f&fb'£«>5 3 (299 mg, 63%) £r#fc 0 

iH NMR (CDCI3, 8 ppm): 1.70-2.00 (m, 4H), 2.45-2.55 (m, IH), 2.90-3.05 (m, 2H), 
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2.99 (t, J = 4.6 Hz, 4H), 3.88 (t, J = 4.6 Hz, 4H), 4.29-4.39 (m, 2H, 2H), 6.52 (dd, J 
= 1.6, 3.5 Hz, 1H), 6.87 (dd, J = 3.5 Hz, 1H), 6.91 (d, J = 9.4 Hz, 1H), 7.21 (d, J = 
9.4 Hz, 1H), 7.45 (d, J = 1.6 Hz, 1H), 9.56 (br s, 1H). 
APCIMS m/z: [35C1M+H]+ 475, |>7C1M+H] + 477. 

immm 54] 

1— T-fe^/V— N— [4— (2-7!J;i/) — 5 ]} y >v— 2 — -Y/v] 

ft^|j4 4 (145 mg, 0.400 mmol) Srtrys^ (5mL) tifl, #7»^ (0.19 
mL, 2.00 mmol) &jbq*.t\ ^UX2^mW:WVtc 0 SJ«£Ml±T-«fi #£> 
tlfc^S^ v- y # <?VV# 7 ^ o b #7 ~7 -f — (I^^^/V : * 9 7 — /^=9 : 1) 

rtfciD, flUS-fb^ 5 4 (40.0 mg, 25%) £r#fc 0 
iH NMR (CDC1 3 , 8 ppm): 1.60-1.95 (m, 4H), 2.11 (s, 3H), 2.40-2.55 (m, 1H), 
2.60-2.80 (m, 1H), 2.98 (t, J = 4.6 Hz, 4H), 3.00-3.15 (m, 1H), 3.88 (t, J = 4.6 Hz, 
4H), 3.88-3.95 (m, 1H), 4.57 (d, J = 13.5 Hz, 1H), 6.51 (dd, J = 1.9, 3.5 Hz, 1H), 
6.86 (dd, J = 0.8, 3.5 Hz, 1H), 7.45 (dd, J = 0.8, 1.9 Hz, 1H), 9.18 (br s, 1H). 
APCIMS m/z: [M+H] + 405. 

imMM 5 5 ] 

1— (N, N-vMfVKfr/W^^/^) -N- [4- (2-7U/1') - 5 -*E/l>3fc V 

4 y c^a^-^glrn^vv (1.54 mL, 10.0 mmol) , h V xf^7 5 ^ (4.18 mL, 30.0 
mmol) joit^N, N-i/^f/^/W^;k=^n!J K (2.20 mL, 24.0 mmol) <D 

#LfcfJL y nn/Jvl^^rtfct)b7c 0 «S & lmol/Li«, a&fn^Sfcfc*"?- h P * 

^/I^A : g»^/V=l : 1) fS^fSr J; <Q N 1- (N, N-v^fvKft/U 

^^•-f/P) ^^-4 -^/^ 5^/1- (2.28 g, 100%) <H#fc 0 

iH NMR (CDCI3, 8 ppm): 1.26 (t, J = 6.9 Hz, 3H), 1.65-1.76 (m, 2H), 1.85-1.94 (m, 

2H), 2.41-2.85 (m, IH), 2.77-2.85 (m, 2H), 2.83 (s, 6H), 3.59-3.65 (m, 2H), 4.14 (q, 

J = 6.9 Hz, 2H). 

X@2 

xm-e#bftfci - (n, n-^^/i^/w^e-^/u-) t°-<y v^-4-#/i^ 

l/^^;V (2.28 g, 10.0 mmol) &y?y— ^ (30 mL) t?k (10 mL) <Dm&^M 
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i^lU TKiMk'y ft? J*— (2,10 g, 50.0 mmol) SrAflfcT. ^Mt?30^M 
«Lfc 0 RM^iJiTt-IiU, #b^fcaS^6mol/L^^iPx.T P H^l^ 

^^EETT?W*i"S^^^J; t), 1- (N, N-^^-^V^/W^^/V) t^ys? 

^/^V'lft (830 mg, 42%) £r#fc 0 
iH NMR (CDC1 3 , 8 ppm): 1.68-1.79 (m, 2H), 1.91-1.97 (m, 2H), 2.46-2.54 (m, 1H), 
2.80-2.85 (m,-2H), 2.82 (s, 6H), 3.58-3.66 (m, 2H). 

XH3 . • 

3jg2-e#fettyt 1 — (N, N-v^^^/^/W^^/W t°^y v>>--4-#/k/3f 
i^Sft (300 mg, 1.50 mmol) Srv 5 ^ n n ^ ^ (15 mL) te$g#? Wcrf-fr—fV (0.547 
mL, 7.50 mmol) ^^Px.T, iPf«^T^10#^ W b7c D E&^«r*ffiT-C*ltU 
#e>tLfc3IS*^npr*/l>A (5 mL) ^^?Lfc 0 # b*Lfcig?££^£j£0!l 2 9 <Z)X 
ilt#f)tl52-75/-4- (.2-7JJ/V) -5-^*!);fTy^ (126 
mg, 0.50 mmol) ©t°y^V (10 mL) mWiZ-lMTCX, ^^lB#P^»#.bfc 0 

: ^ * / -/V=9 : 1) -t?*tMi-5 rttJ:^ WSBflS^ 5 5 (171 mg, 81%) 

£#7C D 

iH NMR (CDCL, 8 ppm): 1.60-1.95 (m, 4H), 2.35-2.50 (m, 1H), 2.70-2.80 (m, 2H), 
2.83 (s, 6H), 3.00 (t, J = 4.3 Hz, 4H), 3.68 (d, J = 13.5 Hz, 2H), 3.88 (t, J = 4.3 Hz, 
4H), 6.51 (dd, J = 1.6, 3.2 Hz, IH), 6.86 (dd, J = 0.5, 3.2 Hz, IH), 7.44 (dd, J = 0.5, 
1.6 Hz, IH), 9.54 (br s, IH). 
APCIMS m/z: [M+H] + 434. 

mmm 56] 

N- [4- (2-7U/1/) -5-^*yyf//- /V-2 i JV\ - 1 -^rjVfo ]) 

J %;V1$~;V y 4 -#/1^>1t- 5 K ({b##J 5 6 ) 

H»!J5 5 b'mWlZ-VX, N, N-^f;^/w^/v=^n!j K<Dftt> 9 It* 
/Wfcy 7#/l^~/V=^ n y K£ffll\H»!l2 9<Z)IglT#t^2-7^y- 
4- (2-^y/V) (126 mg, 0.50 mmol) /^MUfB^ 

^ 5 6 (167 mg, 72%) £#fc 0 

iH NMR (CDCls, 8 ppm): 1.60-1.90 (m, 4H), 2.30-2.50 (m, IH), 2.65-2.85 (m, 2H), 
2.99 (t, J = 4.3 Hz, 4H), 3.26 (t, J = 4.3 Hz, 4H), 3.68 (t, J = 4.3 Hz, 4H), 3.66-3.76 
(m, 2H), 3.88 (t, J = 4.3 Hz, 4H), 6.51 (dd, J = 1.9, 3.5 Hz, IH), 6.87 (d, J = 3.5 Hz, 
IH), 7.44 (d, J = 1.9 Hz, IH), 9.73 (br s, IH). 
APCIMS m/z: [M+H] + 476. ■ 
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mmn 57] 

n- [4- -5-«y;f7y^/v-2 — < jv\ - 1 

v J >'-4-^77V^>-^5 K 0(frg-$!5 7) 

?l/^;Vfc~/V=? n y K&ffll\H»!!2 90Iglt*#f)tl5-2-75y-4- 
(2-7JJ/W) - 5 -^E/k^ V J (126 mg, 0.50 mmol) b^SIE-fb-g^ 

5 7 (123 mg, 56%) £r#fc 0 

*H NMR (CDCls, 8 ppm): 1.80-2.00 (m, 4H), 2.35-2.50 (m, 1H), 2.70-2.85 (m, 2H), 
2.80 (s, 3H), 2.99 (t, J = 4.3 Hz, 4H), 3.76 (ddd, J = 3.8, 3.8, 14.6 Hz, 2H), 3.88 (t, J 
= 4.3 Hz, 4H), 6.52 (dd, J =1.9, 3.5 Hz, 1H), 6.87 (d, J = 3.5 Hz, 1H), 7.45 (d, J = 
1.9 Hz, 1H), 9.67 (br s, 1H). 
APCIMS m/z: [M+H] + 441. 
[HIM5 8] 

1- (N, N-v 5 ^f/l'X/V7 7 ; e^^) -N- [4- (2—7VM 

V / ^tv*—jv- 2 — f ;V\ tr^ v w- 4 -fjjv^-^r % k (ik&m 5 8 ) 

N-^f/W/V77^^=^n y K£rfflV\^|JfeM2 9©3jglTfWe>tb5 2- 

(2-7D/V) -5-^*y;f7y-;V (126 mg, 0.50 mmol) 
fetllE^fe 5 8 (103 mg, 44%) 3r#fc 0 

iH NMR (CDCh, 8 ppm): 1.70-1.95 (m, 4H), 2.25-2.45 (m, 1H), 2.70-2.85 (m, 2H), 
2.83 (s, 6H), 2.99 (t, J = 4.6 Hz, 4H), 3.78 (ddd, J = 3.8, 3.8, 14.8 Hz, 2H), 3.89 (t, J 
= 4.6 Hz, 4H), 6.52 (dd, J = 1.9, 3.2 Hz, 1H), 6.87 (d, J = 3.2 Hz, 1H), 7.44 (d, J = 
1.9 Hz, 1H), 9.75 (br s, 1H). 
APCIMS m/z: CM+H]+ 470. 

mmrn 59] 

[4- (2-7P/V) — 5 —^e/lsfc ]) / fT/^- 2 — i 
;V] ^yXT5 K (-fk#*»5 9) 

4 — ^n^^Vl^AWK (2.24 g, 10.4 mmol) £r h/V^V (80 mL) Klf§$?U 
Wc3-*~fr (7.59 mL, 104 mmol) Sr*P^T, M5g^Tt?6^^# bfc Q 
S?riJETt?iiLfc 0 #b*Lfc2fe$5££THF (50 mL) fc:*A¥U WI2 9 0I 
tlt1|f)W2-7^;-4- (2-7U/V) -5-^*!)/f77^ (2.00 
g, 7.97 mmol) *5j;7J?f> ijx^/VT^y (1.67 mL, 12.0 mmol) *3j;TJ?N, N-v? 
y "f-jVT (97.6. mg, 0.800 mmol) &Mx.X, ^JP^3g^T^lB#Pfl^# 
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D ^/VA : g^^^=9 : 1) t?#3Ki-« ^t^XV, m&it&to 5 9 (3.29 g, 92%) 

!H NMR (CDCI3, 8 ppm): 3.03 (t, J = 4.6 Hz, 4H), 3.89 (t, J = 4.6 Hz, 4H), 4.59 (s, 
2H), 6.40 (dd, J = 1.6, 3.2 Hz, 1H), 6.79 (d, J = 3.2 Hz, 1H), 7.25 (d, J = 1.6 Hz, 1H), 
7.43 (dd, J = 2.2, 8.6 Hz, 2H), 7.83 (dd, J = 2.2, 8.6 Hz, 2H), 10.56 (br s, 1H). 

IMMW 6 0] 

N- [4- (2-7!J;v) -5-^!)yW-;V-2 — f/v] -4- (^ 5; # 
^f—;V— 1 — f jv* /<yX7 5; K 6 0 ) 

-fb^#)5 9 (448 mg, 1.00 mmol) £rDMF (4 mL) U (204 

mg, 3.00 mmol) ^Pit, 65°C-t?2B#F B m# bfc 0 S^(-7K^riPx.T, - g^gfe^ 

n n : ^ ^ / — /k=20 : 1) -CflfJH^ - £ «t 9 , SW&fb^ 6 0 (348 mg, 

80%) &#fc 0 

m NMR (CDCI3, 8 ppm): 3.03 (t, J = 4.6 Hz, 4H), 3.90 (t, J = 4.6 Hz, 4H), 5.23 (s, 
2H), 6.52 (dd, J = 1.9, 3.2 Hz, 1H), 6.88 (d, J = 3.2 Hz, 1H), 6.93 (s, 1H), 7.15 (s, 
1H), 7.28 (d, J = 8.4 Hz, 2H), 7.45 (d, J = 1.9 Hz, 1H), 7.61 (s, 1H), 7.90 (d, J = 8.4 
Hz, 2H), 9.45 (br s, 1H). 
APCIMS m/z: [M+H] + 436. 

mmm e 1 ] 

N- [4- (2-7U/V) - 5 u ; f 2 -^^] -4- (4 — t 

Kn drS/fc 0 ^ V&S* f-M *<yXT % K (AY&%fo 6 1 ) 

WS&M 60t nWZ- tt, . 4 % y*— /Ujo J; OTMF©ttfc> t) K 4 - 1 Kn^^t" 
^y^y*5j;t/i, 4 -*?3r*y-y&Z:ti^fim^^ 5 9 (448 mg, 1.00 

mmol) frbW&ft&QlG 1 (351 mg, 75%) Sr#/t„ 

X H NMR (CDCI3, 8 ppm): 1.50-1.70 (m, 3H), 1.88-1.93 (m, 2H), 2.14-2.22 (m, 2H), 
2.72-2.76 (m, 2H), 3.03 (t, J = 4.5 Hz, 4H), 3.55 (s, 2H), 3.70-3.75 (m, 1H), 3.90 (t, 
J = 4.5 Hz, 4H), 6.49 (dd, J = 1.9, 3.2 Hz, 1H), 6.86 (d, J = 3.2 Hz, 1H), 7.41 (d, J = 
1.9 Hz, 1H), 7.46 (d, J = 8.1 Hz, 2H), 7.86 (d, J = 8.1 Hz, 2H), 9.70 (br s, 1H). 
APCIMS m/z: [M+H] + 469. 

mmm 6 2] 

N- [4- (2-7U/1/) yf-T^/— )V-2—4?V\ -4- (^/V* 
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MMM 6 0 t mWk\z UT, 5 ^ S /-/Wfe J; t/DMFcDf^t? K) \z.^jvfc y ^*3<tt^ 
1, 4-i^^y£^;h^eWBV\ |btfe5 9 (448 mg, 1.00 mmol) a>£>*lB{fc 

6 2 (36.5 mg, 8%) £r#fc 0 
iH NMR (CDC1 3 , 8 ppm): 2.46 (t, J = 4.6 Hz, 4H), 3.03 (t, J = 4.6 Hz, 4H), 3.57 (s, 
2H), 3.73 (t, J = 4.6 Hz, 4H), 3.90 (t, J = 4.6 Hz, 4H), 6.50 (dd, J = 1.6, 3.5 Hz, 1H), 
6.87 (dd, J = 0.8, 3.5 Hz, 1H), 7.44 (dd, J = 0.8, 1.6 Hz, 1H), 7.49 (d, J = 8.1 Hz, 2H), 
7.86 (d, J = 8.1 Hz, 2H), 9.51 (br s f 1H). 
APCIMS m/z: [M+H] + 455. 

mmm & 3 1 

N- [4 - (2 — 7 !) /U) - 5 -^/V/^ y S*f-TV— /V- 2 -4;V\ -4 - [N- (2 
Y^r-y^;V) -N-y ^;k7 ^ 7 y 9vk] ^^X7 5 K (ft^t) 6 3) 
HJfeM 60i la&lc LT, -Y 5 y.^— /l>*5 iOTMFOfttJ 9 fciN- ( 2 -7 b 4 
iyrc^/v) -N-7^T5: ^*5J;T>*1, 4 - i?tt1?-^&Z:tl^tLm\<\ fc&fo 5 
9 (448 mg, 1.00 mmol) A»b«iBflS^*6 3 (173 mg, 38%) Sr#fc 0 
iH NMR (DMSO-de, 8 ppm): 2.74 (s, 3H), 2.94 (t, J = 4.6 Hz, 4H), 3.16-3.30 (m, 
2H), 3.31 (s, 3H), 3.70-3.73 (m, 2H), 3.79 (t, J = 4.6 Hz, 4H), 4.36 (d, J = 13.5 Hz, 
IH), 4.48 (d. J = 13.5 Hz, IH), 6.62 (dd, J = 1.6, 3.2 Hz, IH), 6.84 (d, J = 3.2 Hz, 
IH), 7.70 (d, J = 3.2 Hz, IH), 7.73 (d, J = 8.1 Hz, 2H), 8.18 (d, J = 8.1 Hz, 2H). 
APCIMS m/z: [M+H] + 457. 

immm 6 4] 

N- [4- (2-yy/v) - 5 -^-/V/ft y y^ry*— /u- 2 -4- (2-^- 

3r y t°-< y s?s y f-M ^^X7 5: k Uk&to 6 4 ) 

xmi 

60%7K^t^~ b V «7A (600 mg, 15.0 mmol) 3rDMF (30 mL) 2 — 

If^U (1.49 g, 15.0 mmol) ^Px.T, ^M.^30^m#bfc o KJG&ift-^fcjfc: 

(2.29 g, 10.0 mmol) ODMF (10 mL) f&fc&M 

«i- § r {c: J: «9 , 4- (2 y y iV y gvu) f-tv (2.47 g , 

100%) £#fc 0 

iH NMR (CDCls, 8 ppm): 1.74-1.85 (m, 4H), 2.46-2.51 (m, 2H), 3.20-3.22 (m, 2H), 
3.91 (s, 3H), 4.64 (s, 2H), 7.31 (d, J = 8.0 Hz, 2H), 8.00 (d, J = 8.0 Hz, 2H). 
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Xfl 2 

IS 1 btlfz. 4 - ( 2 y y ^ ^vP) ^S#Sfe^ (2.47 g, 

10.0 mmol) ^r^^y— /V (30 mL) (10 mL) ©^^Kclgjllt, zkl^fb U 

7jq» (2.10 g, 50.0 mmol) £riP?LT, Sfit30^fli#tfc o KJ&$C£ 
Mi£T-r«bfc#, #btbfcaS^6mol/L^^Px.TpH^l^f|^b, ynn 

5 w £ Id J; 19 N 4 - goft^lt (629 mg, 27%) 

7c D 

*H NMR (DMSO-de, 5 ppm): 1.69-1.75 (m, 4H), 2.27-2.34 (m, 2H), 3.14-3.22 (m, 
2H), 4.56 (s, 2H), 7.31 (d, J = 8.4 Hz, 2H), 7.90 (d, J = 8.4 Hz, 2H). 

urn. 3 

X@2-e#btbfc4- (2-^yt^iJ^^f-/v) &M^m (233 mg, 1.00 
mmoD.^^np^^y (10 mL) • mt^^/U (5 mL) ^B^lT, JP 

I^^T-C10#r H im#L7c o M^^r«ffT^«b, f^fc^^np*/^ 
(5 mL) lc:^Lfc 0 #bttfc^Srl|J£M 2 9 ©li 1 ~e#bix6 2-7?;/- 
4- (2-^U/V) -5 -^E/l/^ y / (126 mg, 0.50 mmol) <D fc° V 

do mD im^p^l-c, ^m-ei^wa#b/c 0 RfomzmzTx^mu 

Tta^Srv/y Jjff/VJjyl*? n«v hj/^7-f— (/nn^A : y^/— A-=20: 1) 

r J: 19 N ^IB-fb^ 6 4 (68.3 mg, 29%) £#fc 0 
!H NMR (CDC1 3 , 8 ppm): 1.81-1.84 (m, 4H), 2.48-2.51 (m, 2H), 3.03 (t, J = 4.6 Hz, 
4H), 3.22-3.26 (m, 2H), 3.90 (t, J = 4.6 Hz, 4H), 4.66 (s, 2H), 6.51 (dd, J = 1.9, 3.5 
Hz, 1H), 6.88 (dd, J = 0.5, 3.5 Hz, 1H), 7.45 (dd, J = 0.5, 1.9 Hz, 1H), 7.67 (d, J = 
13.5 Hz, 2H), 7.87 (d, J = 13.5 Hz, 2H), 9.45 (br s, 1H). 
APCIMS m/z: lM+H] + 467. 

mmm 6 5 ] 

N- [4- (2-^y;W -5-^*!)/f7y-^-2-^/I/] -4- (2-^ 

^y-i, 2-v>t Kntry >>y-i -^jv^f-jv) ^yxr?; K (»6 5) 
v\ H»>J2 9 ©is i -c*#b*L3 2-r^y-4 - (2-7y/H - 5 -^-/v* y 

/fry-zV (126 mg, 0.50 mmol) fa hm^it^ 6 5 (66.2 mg, 29%) 
iH NMR (CDC1 3 , 8 ppm): 3.02 (t, J = 4.6 Hz, 4H), 3.89 (t, J = 4.6 Hz, 4H), 5.21 (s, 
2H), 6.20 (ddd, J = 1.4, 6.5, 6.5 Hz, 1H), 6.51 (dd, J = 1.9, 3.5 Hz, 1H), 6.65 (dd, J = 
1.4, 8.6 Hz, 1H), 6.87 (dd, J = 0.8, 3.5 Hz, 1H), 7.28 (dd, J = 2.2, 6.5 Hz, 1H), 7.36 
(ddd, J = 2.2, 6.5, 8.6 Hz, 1H), 7.43 (d, J= 8.4 Hz, 2H), 7.45 (dd, J = 0.8, 1.9 Hz, 
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1H), 7.88 (d/ J = 8.4 Hz, 2H), 9.44 (br s, 1H). 
APCIMS m/z: [M+H] + 463. 
[HJfefll 6 6 ] 

N- [4- -5- ^T9~)V- 

2-4^1 t°y^y-4-*/^t^ K (^£^6 6) 

3UfeM2 9 tTOctt, ^E-/V/}n y XDi-^frV) \Z. 1 -^^/\st°<<7i?l/ (0.51 mL, 
4.56 mmol) £fflV\ t^MyeibWft^g (224 mg, 0.91 mmol) ^MMfB 
<f[^#9 6 6 (108 mg, 32%) 

iH NMR (CDC1 3 , 8 ppm): 2.47 (s, 3H), 2.70-2.81 (m, 4H), 3.10-3.19 (m, 4H), 6.40 
(dd, J =1.8, 3.3 Hz, 1H), 6.76 (d, J = 3.3 Hz, IH), 7.28 (d, J = 1.8 Hz, 1H), 7.66 (d, J 
= 6.1 Hz, 2H), 8.74 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M+H]+ 370. 

mrnrn 6 7] 

N- [5- (4-if^fcX7^y-i-^^) -4- (2-7V/^) f7y u /V- 
t°y^y-4-*/^>f"^K (ft^6 7) 

9 i|Wl#^LT, ^Evl^y >-(D^ «9 Kl-^/lst 0 ^?^ (1.18 mL, 
8.50 mmol) &JBV\ 7 t?#^tbS^#) g (417 mg, 1.70 mmol) fribUW, 

6 7 (319 mg, 49%) £#fc 0 
!H NMR (CDCls, 8 ppm): 1.14 (t, J = 7.2 Hz, 3H), 2.52 (dd, J = 7.2, 14.5 Hz, 2H), 
2.64-2.68 (m, 4H), 3.07-3.10 (m, 4H), 6.42 (dd, J = 1.8, 3.3 Hz, IH), 6.80 (dd, J = 
0.6, 3.3 Hz, IH), 7.29 (dd, J = 0.6, 1.8 Hz, 1H), 7.67 (dd, J = 1.7, 4.4 Hz, 2H), 8.76 
(dd, J = 1.7, 4.4 Hz, 2H). 
APCIMS m/z: [M+H]+ 384. 

mmm e 8 3 

N- [5- (4-^V^t°^7^y-l — f/V) -4- (2—7V/ls) ^-TV*—JV 
-2— f/V] fcf y i?Z/— 4 — 5 K (^#56 8) 

njfliM 2 9 ©ig 1 1 mmz ur, ^/i//^ y ^©ttib "9^1 -^^/nf^ ^ 

(3.46 mL, 19.9 mmol) £rfflV\ 7 g (1.00 g, 4.08 mmol) 

#>£>2-T^/-5- (4— <yi?/Hf^7^V- 1 — f/V) -4- (2-7y/V) 

fry^/v (i.09 g , 78%) %#fc 0 

iH NMR (CDCL, 8 ppm): 2.60-2.63 (m, 4H), 2.88-2.91 (m, 4H), 3.57 (s, 2H), 4.91 
(br s, 2H), 6.46 (dd, J = 1.8, 3.5 Hz, 1H), 6.85 (dd, J = 0.9, 3.5 Hz, IH), 7.26-7.34 (m, 
5H), 7.40 (dd, J = 0.9, 1.8 Hz, IH). 
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mmin 1 1 mm^ it, \\&m a ©i^ 9 1 2-7^7-5- 

(4--<y^Vt^7^V-l — f/l/) -4- (500 mg, 

1.46 mmol) 7> MMB-fb^ 6 8 (359 mg, 55%) £r#fc Q 

iH NMR (CDClg, 8 ppm): 2.70-2.88 (m, 4H), 3.09-3.23 (m, 4H), 3.74 (s, 2H), 6.41 
(dd, J = 1.8, 3.3 Hz, 1H), 6.75 (d, J = 3.3 Hz, 1H), 7.30-7.43 (m, 6H), 7.67 (d, J = 6.2 
Hz, 2H), 8.75 (d, J = 6.2 Hz, 2H). 
ESIMS m/z: [M+H] + 446. 

immm 6 9 ] 

N— [4- (2-^U/v) - 5— ^-^-/V/fri; J ;v— 2 — i;V\ t'pv 5 ^- 

4-#/!^>i7-5 K 0ffr£^6 9) 

mmm 2 9 1 mwkfc u-c, ^/v^ y ^<Di\t> v t^^/v* y >- (1.03 mL, 10.2 

mmol) £:JBV\ 7 -V^htl^i^^) g (500 mg, 2.04 mmol) ^b^lB^ 

f 6 9 (593 mg, 78%) £#fc 0 

iH NMR (CDC1 3 , 8 ppm): 2.84-2.87 (m, 4H), 3.25-3.28 (m, 4H), 6.45 (dd, J = 1.8, 
3.5 Hz, IH), 6.81 (d, J = 3.5 Hz, IH), 7.34 (d, J = 1.8 Hz, IH), 7.69 (dd, J = 1.7, 4.6 
Hz, 2H), 8.78 (dd, J = 1.7, 4.6 Hz, 2H), 10.2 (br s, IH). 
APCIMS m/z: [M+H]+ 373. 

imMw 7 0 ] 

N- [4- (2-7U;l/) - 5- (l-^yft^*l]/) f7^-2-^f 

;V\ t°!) i^-4-#/V/1^1^ K »7 0) 

X@l 

H»!J6 9 \Z.^\^X^?mW.h LT#fetL5 2-T^ 7-4- (2-7U/1/) - 5- 
V J (972 mg, 3.64 mmol) ^np^^y (18 mL) \zM 

#U m-?VL KtS&M&WL (1.32 g, 7.63 mmol) ^DiT, tl-eil^ffi]8H^Lfc„ 

(^pp*;^ : 7^7— 7^=50:1) -effiMi" § £ £ t «fc 9 , 2—757-4- (2 
-7U/V) - 5 - (1 -yt^-y^^-^/^ V 7 ) *f-T y—?V (724 mg, 70%) £f#fc 0 
X@2 

§HI&#!I 1 <b nWZ. IT, a Oftfc) «9 tig 1 T'#b*bfc 2-757-4- 

(2-7 y /V) - 5 - (1 -^-^y^^/l/^y 7) f7/- /M724mg, 2.55 mmol) 
/^MlfB-fli-a^ 7 0 (752 mg, 76%) £#fc 0 

*H NMR (DMSO-de, 8 ppm): 2.93-3.33 (m, 8H), 6.61 (dd, J = 1.8, 3.3 Hz, IH), 6.88 
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(d, J = 3.3 Hz, 1H), 7.70 (d, J = 1.8 Hz, 1H), 7.97 (d, J = 6,2 Hz, 2H), 8.79 (d, J = 

6.2 Hz, 2H). 

APCIMS m/z: [M+H] + 389. 

immm 71] 

N- [5- (1, l-^yft^*!Jy) -4- (2-7D/1/) f-7/-/V~ 

2-^/1^3 try e^-4-#/MK>f-5; k (»7i) 

»j7 0^)IgltPliCLT, 2-T^ 7-4- (2-7 9/1/) - 5 
/V* !Jyf7 y — 7K7>ftfc t) Wk&m 6 9 d»e>««&fk^*b 7 1 (365 mg, 48%) Sr# 

iH NMR (CDC1 3 , 8 ppm): 3.21-3.24 (m, 4H), 3.52-3.56 (m, 4H), 6.47 (dd, J = 1.8, 

3.3 Hz, 1H), 6.74 (d, J = 3.3 Hz, 1H), 7.42 (d, J = 1.8 Hz, 1H), 7.76 (d, J = 6.1 Hz, 
2H), 8.80 (d, J = 6.1 Hz, 2H). 

APCIMS m/z: [M+H] + 405. 

immm i 2 ] 

n- [4- (2-7y/v) -s-t^y vV^ry— /v-2— t o y>^i/-4- 
io;vat^^% K {ft&mi 2) 

HJfe^J 29i W$k\C bT, y ly(D^t> <9 fcl t°-< (0.740 mL, 7.44 

mmol) &JBV\ 7 -C#k*l5<ffrg^ g (365 mg, 1.49 mmol) ^fe^ffi^ 

^7 2 (354 mg, 67%) £#fc 0 

iH NMR (CDC1 3 , 8 ppm): 1.59-1.62 (m, 2H), 1.72-1.79 (m, 4H), 2.92-2.96 (m, 4H), 

6.34 (dd, J = 1.8, 3.3 Hz, IH), 6.72 (d, J = 3.3 Hz, IH), 7.14 (d, J = 1.8 Hz, IH), 7.65 
(d, J = 6.1 Hz, 2H), 8.67 (d, J = 6.1 Hz, 2H). 

APCIMS m/z: [M-H]" 353. 

immm 73] 

N- [4- (2-7D/V) -5- (2-^^vVf^y vV) fT , / l -/l'- 2—4^1 

try ^v-4-^77^^5: k 3) 

9 i»LT^/^D ^Of^fc>9 ^2-^^/Vt°^y v 5 ^ (0.750 mL, 

6.35 mmol) SrJlV\ ##$| 7 X^b^l^t^ g (312 mg, 1.27 mmol) *>fc#|B 

7 3 (155 mg, 33%) £#7c 0 
*H NMR (CDC1 3 , 8 ppm): 1.00-1.02 (m, 3H), 1.40-1.51 (m, 2H), 1.66-1.83 (m, 4H), 
2.65-2.80 (m, 2H), 3.07-3.11 (m, IH), 6.29 (dd, J = 1.8, 3.3 Hz, IH), 6.94 (d, J = 3.3 
Hz, IH), 7.08 (d, J = 1.8 Hz, IH), 7.65 (d, J = 6.1 Hz, 2H), 8.63 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M-H]- 367. . 

immm 74] 
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N- [4- (2-7!J;V) -5- 5^7/^-2 — f/V] 

if V 4 -jj/Vifc^ % K (-fb^J 7 4 ) 

IS1 

HJfeM 2 9 ©Ii 1 £ IPJ^K: LT\ y ^(DftW mi, 4 - ^"^f— 8 - 

Tf^fc'n [4. 5] ^7>- (3.82 mL, 29.8 mmol) &JBV\ 7 5 

it^^lg (1.46 g, 5.96 mmol) ^^2-757-5- (1, 4 - v^^- 8 -T 
if^ tr p [ 4 . 5 ] ^-8 — r^)-4-(2-79/>) (1.54 g, 84%) 

X@lt?#fetLfe2-T$y-5— (1, 4-v^^f— 8-Tif^t°n [4. 5] 
fXls-S — -4- (2-7U/V) f7y-;V (1.00 g, 3.25 mmol) £THF 
(10 mL) fcjgtfU 2mol/Li£:g| (5 mL) §r#Px.T, in«aH*ET^4l^|HHJB^ Lfc 0 

*W7Ah^77^ (^f"V :fi^»^/V=l: 1) T?3|tJ4-t"Sr.fctJ:«t 
2-7^/-4- (2 -7 DM -5- ^ (151 

mg, 18%) «r#fc 0 
XH3 

mnm 1 t ihhisk: lt, a oft*? Dtii 2 -&&htitt 2-r=-/-4- 

(2-7p;l^) -5- (4-^y \?*<1) *?S) =5~T "/'—As (151 mg, 0.54 mmol) 
frhWMit-&%0 7 4 (151 mg, 72%) «r#fc 0 

iH NMR, (CDCI3, 8 ppm): 2.62-2.71 (m, 4H), 3.36-3.40 (m, 4H), 6.44 (dd, J = 1.8, 
3.3 Hz, 1H), 6.83 (d, J = 3.3 Hz, 1H), 7.29 (d, J = 1.8 Hz, 1H), 7.70 (d, J = 6.2 Hz, 
2H), 8.76 (d, J = 6.2 Hz, 2H), 10.81 (br s, 1H). 
APCIMS m/z: [M-H] 367. 
E^»!l7 5] 

N- [4- (2-7P/V) -5- (1, 2, 3, 4 -T h J fc Kn 4 V *r / V 2 
— f/V) f7/-/V-2 — OV\ K (M7 5) 

IS1 

HJfeM2 9©iii tlifULts ^e/v*y y©ftbDfci, 2, 3, 4— r 
t Kn-f y V (1.28 mL, 10.2 mmol) &JSV\ 7 "C^feixS^^fe g 

(500 mg, 2.04 mmol) ^&2-7?7-4- (2-7D/V) -5- (1, 2, 3, 
4-rh7t f;v) 9 — ?v (524 mg, 86%) £r#7c G 

!H NMR (CDC1 3 , 8 ppm): 3.04-3.08 (m, 2H), 3.17-3.21 (m, 2H), 4.08 (s, 2H), 4.86 
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(br s, 2H), 6.40 (dd, J = 1.8, 3.3 Hz, 1H>, 6.80 (dd, J = 0.7, 3.3 Hz, 1H), 7.05-7.20 (m, 
4H), 7.40 (dd, J = 0.7, 1.8 Hz, 1H). 

mmm 1 1 mm?. tt, it^-m a <oj^t> t> i-is 1 x^htit^ 2-r^y-4- 

(2-7U/V) - 5- (1, 2, 3, 4-rb7t KB-fy^/yy-2--f/i') f 
T^^V (250 mg, 0.84 mmol) ^hWMit^ 7 5 (133 mg, 39%) £#fc 0 
iH NMR (CDC1 3 , 8 ppm): 3.09-3.03 (m, 2H), 3.33-3.37 (m, 2H), 4.24 (s, 2H), 6.41 
(dd, J = 1.8, 3.3 Hz, 1H), 6.79 (d, J = 3.3 Hz, 1H), 7.09-7.26 (m, 4H), 7.34 (d, J = 1.8 
Hz, 1H), 7.73 (d, J = 6.1 Hz, 2H), 8.80 (d, J = 6.1 Hz, 2H). 
ESIMSm/z: [M-H]-401. 

mmm 7 6 ] 

n- [5-^w^y-4- {2-7 Vjv) — f/v] t*!)^y- 

4-^7/V*>f-5 K {ft&mi 6) . 

MMM 2 9 ^ WiWZ. It, *:;v-fo ]) Z/(Di\t> <9 ^mol/Lv^ f;V7 5 y©^ ^ 7 
—/HM (1.53 mL, 3.06 mmol) 7 XMh^i^m g (150 mg, 0.61 

mmol) ^MI!e^#3 7 6 (79.2 mg, 41%) £r#fc 0 

iH NMR (CDC1 3 , 8 ppm): 2.80 (s, 6H), 6.41 (dd, J = 1.8, 3.3 Hz, 1H), 6.74 (d, J = 
3.3 Hz, IH), 7.31 (d, J = 1.8 Hz, IH), 7.71 (d, J = 6.2 Hz, 2H), 8.75 (d, J = 6.2 Hz, 
2H). 

APCIMS m/z: [M+H] + 315. 

mmm 7 73 

N- {4- - 5- [N- (2-^ f^fv-xf;!/) -N-yf/PT^;] 

f7y <w -/v- 2 —>i /W t°y ^^-4-^/1//^^-^^ k (fb^7 7) 

X©1 

mmm2 9<7>iiii ^iwi#^b-r, -e/i^y ^^ft^^^N- (2-^ v^-^^f- 

/V) - N - * f-'tVT 5 V (909 mg, 10.2 mmol) £J1 V \ 7 T?# feft-Mfrg^ 

g (500 mg, 2.04 mmol) ^^2-7^7-4- (2—7])M -5- [N- (2- 
^ h^v^^/V) -N-7«^T^y] *f-T-f—7V (363 mg, 70%) £r#fc 0 
*H NMR (CDCls, 8 ppm): 2.90 (s, 3H), 3.22-3.25 (m, 2H), 3.31 (s, 3H), 3.51-3.54 (m, 
2H) , 6.40 (dd, J = 1.8, 3.3 Hz, IH), 6.80 (dd, J = 0.7, 3.3 Hz, IH), 7.05 (br s, 2H), 
7.40 (dd, J = 0.7, 1.8 Hz, IH). 

mukm 1 1 mm^ ut, fc&m a <ojxt> *) tis 1 xm^tit^ 2-7^-4- 

(2-^y^V) -5- [N- (2-^ h^v-m^ylx) -N-^^7 5 7] f7V^ 
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;V (150 mg, 0.62 mmol) ^bHIB-ffc^ 7 7 (195 mg, 88%) £#fc 0 

iH NMR (CDCls, 8 ppm): 2.90 (s, 3H), 3.22-3.25 (m, 2H), 3.31 (s, 3H), 3.51-3.54 (m, 

2H), 6.49 (dd, J = 1.8, 3.3 Hz, 1H), 6.93 (d, J = 3.3 Hz, 1H), 7.46 (d, J = 1.8 Hz, 1H), 

8.02 (d, J = 6.2 Hz, 2H), 8.84 (d, J = 6.2 Hz, 2H). 

APCIMS m/z: [M+H] + 359. 



mmm 7 8 ] 

N- {4- (2-7!J;V) -5- {N-^/V-N- [2- ( 2 - 1° JJ ^/P) ^^/V] 



MMM2 9©Igl i^LT, ^E-/V^y ^©-fobt) MN-^^VV-N- [2- 
(2-t°y^) rc^7l>] T^y (1.41 mL, 10.2 mmol) £rfflV\ ##M7^#fc 
th&ik&l&g (500 mg, 2.04 mmol) ^?>2-75/-4- ( 2 - ~7 ]) M - 5 - { N 
?Vl>- N- [2 - (2-fc°U vvV) ^^/W] 75/} y — /V (349 mg, 57%) 

iH NMR (CDCls, 8 ppm): 2.70 (s, 3H), 2.95-3.00 (m, 2H), 3.20-3.25 (m, 2H), 5.03 
(br s, 2H), 6.36 (dd, J = 1.8, 3.3 Hz, IH), 6.57 (dd, J = 0.7, 3.3 Hz, IH), 7.00-7.10 (m, 
2H), 7.37 (dd, J = 0.7, 1.8 Hz, IH), 7.45-7.51 (m, IH), 8.50-8.52 (m, IH). 



(2-7U/k) -5 - {N-^^-A—N- [2- ( 2 - fc° V vW) 75/} 
f7/-/V (200 mg, 0.67 mmol) MIIEI t/£^ 7 8 (143 mg, 53%) £r#7c 0 
iH NMR (CDCls, 8 ppm): 2.83 (s, 3H), 3.01-3.07 (m, 2H), 3.41-3.46 (m, 2H), 6.38 
(dd, J = 1.8, 3.5 Hz, IH), 6.58 (d, J = 3.5 Hz, IH), 7.03-7.12 (m, 2H), 7.35 (d, J = 1.8 
Hz, IH), 7.49-7.55 (m, IH), 7.72 (d, J = 6.1 Hz, 2H), 8.51-8.53 (m, IH), 8.82 (d, J = 
6.1 Hz, 2H). 

ESIMS m/z: [M+H]+ 406. 

mmm 7 9 ] 

N- [5- (4— <y^tX7i?y- 1 ijv) -4- (2-^y/i^) 
-2 — f/U] Ti?h7 5K (^#> 7 9 ) 

mmw 2 1 mm^ lt, a <o\\t> 9 Kmmm 6 8 ©it 1 -tm^ntc 2 -7 

5/- 5- (4— <y^tX7^y- 1 - A- (2-7!)^) j-T^/sv • 

(458 mg, 1.87 mmol) a>e>«1&fb#ft 7 9 (550 mg, 77%) £r#fc D 
iH NMR (DMSO-de, 8 ppm): 1.99 (s, 3H), 2.63-2.66 (m, 4H), 3.01-3.04 (m, 4H), 
3.59 (s, 2H), 6.49 (dd, J = 1.8, 3.3 Hz, IH), 6.85 (d, J = 3.3 Hz, IH), 7.23-7.40 (m, 
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6H), 10.9 (br s, 1H). 
ESIMS m/z: [M+H]+ 383. 
W(8 0] 

N- [4- (2-7!i/V) -5- (t^^v 5 ^- 1 -^TVV) f7^/V-2-^^] 
Ti? bT5 F^^/^it 0fk^3 8 0) 

{^#17 9 (274 mg, 0.72 mmol) £r^/— (7 mL) i^l^fL. 10%^°7^ 
yj*-$m (274mg) Sr^T, 7K*#H^Ts 50 t CT?24^WSH^Ufc o i?9-f h 

&#fc 0 #feHfd7y — fo?£^-$ J — /V (5mL) ttit^ (83.0 mg, 0.51 

mmol) ^P^T, Hf tH bfc@#Sria&1-5 ^t\z£<9 N m&fc&Vo 8 0 (40.1 mg, 
14%) £#fc 0 

iH NMR (CDC1 3 , 8 ppm): 2.10 (s, 3H), 2.97-3.06 (m, 4H), 3.14-3.21 (m, 4H), 6.58 
(dd, J = 1.8, 3.3 Hz, 1H), 6.54 (s, 2H), 6.79 (d, J = 3.3 Hz, 1H), 7.67 (d, J = 1.8 Hz, 
1H). 

APCIMS m/z: [M+H] + 293. 

immm si] 

n- [4- (2-7!)^) - 5- (1, 2, 3, 4-Tf7tKo-fy^yyy-2 
njfeM 2 1 mmz. lt, a <Dftt> *) \z.mmm 7 5 oig 1 -e#£>tw*: 2 - r 

^ y -4- (2-7P/V) -5- (1, 2, 3, 4-7f7fcKn^y^/l)y-2 
— -I'M f7/-/V (267 mg, 0.89 mmol) ^k^lBfl^^F 8 1 (225 mg, 74%) £r 

iH NMR (DMSO-de, 8 ppm): 2.11 (s, 3H), 2.98-3.02 (m, 2H), 3.21-3.25 (m, 2H), 
4.13 (s, 2H), 6.55 (dd, J = 1.8, 3.3 Hz; IH), 6.67 (dd, J = 0.8, 3.3 Hz, IH), 7.10-7.19 
(m, 4H), 7.67 (dd, J = 0.8, 1.8 Hz, IH), 12.08 (br s, IH). 
ESIMS m/z: [M+H] + 340. 

imnM8 2] 

N- [5- (1, 4-v ? ^-^-^-8-Tif^t <, n [4. 5] is- 8 -J /V) -4 
- {2-7 DM f7y-/V-2 — f/V] TirbT^K (M8 2) 

HJfeM 2 £ HMUKl tt, ffrS^ a CD-ftfc) <9 fc^ifeM 7 4 ©I@ 1 X^hfhfc 2 — T 
^ / - 5 - (1, 4-^^-9— [4. 5] ^7J^-8— CM -4 

-(2-7D/W)f7 y 4 — /V (510 mg, 1.66 mmol) 7> MHf3^^ 8 2 (488 mg, 84%) 

iH NMR (CDCls, 8 ppm): 1.87-1.91 (m, 4H), 2.14 (s, 3H), 3.05-3.09 (m, 4H), 3.98 (s, 
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4H), 6.47 (dd, J = .1.8, 3.3 Hz, 1H), 6.80 (dd, J = 0.7, 3.3 Hz, 1H), 7.39 (dd, J = 0.7, 
1.8 Hz, 1H), 10.61 (br s, 1H). 
APCIMS m/ z : [M+H]+ 350. 

imMW 8 3] • . 

N- {4- -5- [N- (2-7< h^rv-^^vl/) -N->WU] 

HJISM 2 i LT, ft&Q} a Oftfc) »9 teMMffl 7 7 COJim 1 -C#£>tL7c 2 -T 

5 y-4- (2-75^) -5 - [N- (2—^ h^i/^^/V) -N-^/VT^/] 
f7/wv (160 mg, 0.63 mmol) ;6»b«liafb^*1fe07 U — #:£r#fc 0 ftbtllfFV 
^{if^^L^ j^jv (5mL) &£?g$?U ^T/Vgfc (146 mg, 1.26 mmol) Sr^JPx.T, 
#f ffi b^HfrSritUt-t-S r. £ J: 19 s fiUB-ffc-g^fc 8 3 (39.8 mg, 18%) £#fc Q 
iH NMR (DMSO-de, 8 ppm): 2.09 (s, 3H), 2.72 (s, 3H), 3.03-3.07 (m, 2H), 3.19 (s, 
3H), 3.41-3.45 (m, 2H), 6.56 (dd, J = 1.8, 3.3 Hz, lH), 6.60 (s, 1H), 6.77 (dd, J = 0.7, 
3.3 Hz, 1H), 7.64 (dd, J = 0.7, 1.8 Hz, 1H), 12.08 (br s, 1H). 
APCIMS m/z: [M+H]+ 296. 

immm s 4 ] 

N- {4- (2-7!)/V) - 5- {N-^^/l^-N- [2- (2-t^^/V) 

MMM 2 t LTsW a ©ftib 19 fcHJ£0!l 7 8 (DUm 1 T?# 2 — T 

^ 7-4- (2-7P/V) -5 - {N-^^/V-N- [2- ( 2 - fc° U vvl/) ^^/V] 
7^7} f7/-/V (108 mg. 0.36 mmol) b&U&ft&QKD? V ~ fc&&1t a M 

mms 3 tmM^-Lx^ nhtit^y v —m^hmmit^-m 8 4 (20.2 mg, 12%) % 

iH NMR (DMSO-de, 8 ppm): 2.11 (s, 3H), 2.76 (s, 3H), 2.92 (t, J = 7.1 Hz, 2H), 3.27 
(t, J = 7.1 Hz, 2H), 6.28-6.29 (m, 2H), 7.16-7.23 (m, 2H), 7.61-7.67 (m, 2H), 
8.43-8.56 (m, IH). 
ESIMS m/z: [M+H] + 343. 

mmm 8 5 3 

N- [5-*/V$/V-4- f 7/ — ?V— 2 — < >V\ t°y> ? >'-4-^ 

K Wb^8 5) 

##0»J 9 i (684 mg, 3.52 mmol) £DMF (17 mL) fcigfll U 

^y-nfyi (867 mg, 7.04 mmol) N EDC*£gfe& (1.35 g, 7.04 mmol) :£>J;-0?1 
-t Kn^rv^-O-y hV 7/^- /V— Tkft* (1.08 g, 7.04 mmol) ^7JPX.-C, 50°C-C3 
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m 8 5 (546 mg, 52%) £#/c 0 

X H NMR (DMSO-de, 8 ppm): 6.77 (dd, J = 1.7, 3.5 Hz, 1H), 7.18 (dd, J = 0.7, 3.5 Hz, 
1H), 8.00-8.03 (m, 3H), 8.84 (dd, J = 1.7, 4.6 Hz, 2H), 10.46 (s, 1H), 13.60 (br s, 
1H). 

immm 8 6] 

N- [4- (2-7U/V) - 5- (^-/1/tJn ]) J * f-jV). 9 JV- 2 — f ?V\ fc° V 

^>--4-^7/^>i7-5: K Wb^s 6) 

^^#) 8 5 (250 mg, 0.836 mmol) Sr 1 , 2-^onx^/(4 mL) U 
^e/iv^y ^ (0.15 mL, 1.67 mmol) $3£T$ h V T± h ^ ^TKSjf-fb* 
(531 mg, 2.51 mmol) Sr^Px.T % gffl^JNHfcflH^Lfco KJS£3fctofc<8K!jP*.T N 

— (^ n n zfc/l^ : ^ * 7 —A- =30 : 1) -dtMi - ^ - ^ IE «t t) , tlfB'fb^ 8 6 (302 
mg, 98%) £r#fc„ 

iH NMR (DMSO-de, 8 ppm): 3.31-3.34 (m, 4H), 3.59-3.62 (m, 4H), 3.95 (s, 2H), 
6.62 (dd, J = 1.8, 3.3 Hz, 1H), 6.75 (dd, J = 0.9, 3.3 Hz, 1H), 7.79 (dd, J = 0.9, 1.8 
Hz, 1H), 7.99 (dd, J = 1.7, 4.4 Hz, 2H), 8.81 (dd, J = 1.7, 4.4 Hz, 2H), 13.02 (br s, 
1H) 

ESIMS m/z: CM"H] + 371. 

immm 8 7 ] 

N- [4- (2-7U/V) -5- (^^-^e/V^N V / 7 5VV) fry'- ;V— 2 --f/Kl 
t^^-4-^*>t5 K 0ft/£-#J8 7) 

H»iJ 8 6 i: ft&tt: tt, zt/V-fc ]) Z/(Di\fc> <0 \Z.^-^r^;V^ V is (0.170 mL, 1.67 
mmol) Sr;gV\ <ffrS4fo8 5 (250 mg, 0.836 mmol) **btRI&ftJ^4fe 8 7 (272 mg, 
84%) &#fc D 

iH NMR (CDCls, 8 ppm): 2.71-2.74 (m, 4H), 2.86-2.89 (m, 4H), 3.94 (s, 2H), 6.40 
(dd, J = 1.8, 3.3 Hz, IH), 6.56 (dd, J = 0.7, 3.3 Hz, IH), 7.38 (dd, J = 0.7, 1.8 Hz, 
IH), 7.71 (dd, J = 1.8, 4.4 Hz, 2H), 8.77 (dd, J = 1.8, 4.4 Hz, 2H), 10.61 (br s, IH). 
APCIMS m/z: [M+H]+ 387. 

mmms si 

N- [4- (2-7U/V) -5- (bTa y i?^- 1 -^(;V^^-;V) ^7^-^- 2 — 
4 ;V\ fc° V i?l/~ 4 5 K <&&m 8 8 ) 

ilM8 6t^itUt v ^EvV* V l/<Dftt>V fclbfn V i?l/ (0.141 mL, 1.67 ■ 
mmol) ^ffiV\ ft^ife8 5 (250 mg, 0.836 mmol) ^OTMIl8 8 (249 mg, 
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84%) 3r#fc 0 

iH NMR (CDCls, 8 ppm): 1.80-1.84 (m, 4H), 2.65-2.72 (m, 4H), 4.05 (s, 2H), 6.42 
(dd, J = 1.8, 3.3 Hz, 1H), 6.59 (d, J = 3.3 Hz, 1H), 7.40 (d, J = 1.8 Hz, 1H), 7.70 (d, 
J = 6.1 Hz, 2H), 8.76 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M+H] + 355. 

immm 8 9] 

N- [4- (2-7U/V) -5 - (4-^f;VtX7v?y-i — i JV^f-?V) *J~TV 
— ;v- 2-4/^1 t° V 4 5; K Uk&Vo 8 9 ) 

W(8 6 i:»tT^M!J V<Z)ftfc>9 Id l -7tf;Hf^7^^ (0.152 mL, 
1.34 mmol) » N ^8 5 (200 mg, 0.669 mmol) j5» b-fllflE-ffrg^ 8 9 (142 
mg, 55%) «r#fc 0 

iH NMR (CD 3 OD, 8 ppm): 2.98 (s, 3H), 3.37-3.72 (m, 8H), 4.77 (s, 2H), 6.61 (dd, J 
= 1.8, 3.3 Hz, IH), 6.96 (d. J = 3.3 Hz, IH), 7.74 (d, J = 1.8 Hz, IH), 8.58 (d, J = 6.1 
Hz, 2H), 9.09 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M+H]+ 384. 

mmm 90] 

N- [4- -5- (^^tKot°7v?/ [2, l~c] [1, 4] 

^f-v^-8 — f/vy^vv) f7^/>-2->f;v] t°yv?y-4-^;v^t^ 
K (-fb-^tt 9 o ) 

86i IHiUfc LT> ^e/V/jN V l/(Di\fr> 9 fcEP472826#lz:fB4fttf>#fe-e#fe 
ttfc^ ^ t Fn if 9 *V [2, 1 - c ] [ 1 , 4] tir^-frifl/ (300 mg, 2.11 mmol) 
£:JBV\ Mft8 5 (316 mg, 1.05 mmol) ^MffBfl^#J 9 0 (212 mg, 47%) & 

iH NMR (CDCla, 8 ppm): 1.91-1.98 (m, IH), 2.37-2.50 (m, 4H), 2.64-2.78 (m, 3H), 
2.96-2.99 (m, IH), 3.20-3.27 (m, IH), 3.63-3.69 (m, 2H), 3.82-3.84 (m, IH), 3.92 (s, 
2H), 6.41 (dd, J = 1.8, 3.3 Hz, IH), 6.59 (d, J = 3.3 Hz, IH), 7.39 (d, J = 1.8 Hz, IH), 
7.70 (d, J = 6.1 Hz, 2H), 8.78 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M+H] + 426. 

mmm 9 1 3 

N- {4- (2-7U7V) -5- l(2-*£/Vft}) /xf/VT ^ /) *<f->V~\ fTV" 

— ;v-2-y(M try Vis- >vm*^* Fzz&Mte (tt&Vo9 l) 

V -y (0.180 mL, 1.34 mmol). £rffll\ ft^8 5 (200 mg, 0.669 mmol) frbMU 
tt&m<D7 V -f$£r#fc 0 nhfltcV V J -/V (4 mL) \z.fflftV, 4mol/L 
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mtykmmm^M&m (0.30 mu sr*p^-c v ffim^fzmfc&mfctzz. ti^x 

<9 * Sll&fb^ 9 1 (40.3 mg, 12%) £r#fc 0 

1H NMR (CD3OD, 8 ppm): 3.10-3.39 (m, 6H), 3.56-3.65 (m, 2H), 3.87-3.94 (m, 4H), 
4.80 (s, 2H), 6.63(dd, J = 1.8, 3.3 Hz, 1H), 6.98 (d, J = '3.3 Hz, 1H), 7.76 (d, J = 1.8 
Hz, 1H), 8.10 (d, J = 6.1 Hz, 2H), 8.86 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M+H] + 414. 

immm 92] 

2- (tert-^ h^f^;VfaV7.5; 7) - 5 — frjU^/U- 4- (2-7D/P) 
3/ — (ik-frm 9 2) 

^^JS-e^fett^^^h (3.10 g, 8.98 mmol) SrTHF (45 mL) Kl?g#¥L, 
-78°C, 7^d>t^Tt\ 1.58mol/Ln-^^-/vy ^^A©n-^^ri?-^IK (14.2 
mL, 22.5 mmol) ^P^fc 0 ^^^-78°Cl?105>PmW#l-7ttt> DMF (14.2 mL, 
183 mmol) ^ITU M^lB#^it#L.fc„ KJ&^-^fP^bT^- »7 AtK^ 

u^h^yy^- (^^17-^:1^^^=4:1) -CltMi-§r t\z£ *) % flHBfls 
^ 9 2 (1.50 g, 57%) 3r#fc 0 

iH NMR (CDC1 3 , 8 ppm): 1.50 (s, 9H), 6.57 (dd, J = 1.8, 3.4 Hz, 1H), 6.99 (dd, J = 
0.8, 3.4 Hz, 1H), 7.60 (dd, J = 0.8, 1.8 Hz, 1H), 8.95 (br s, 1H), 10.52 (s, 1H). 

immm 9 3 ] 

2- (tert-^ h^f^/^'^T^ 7) -4- (2 -7!);!/) 
^vi^xy*— 9 3) 

{t^#> 9 2 (1.58 g, 5.37 mmol) *3 £TJ^e/V/fr y ^ (0.64 mL, 10.7 mmol) £r 1 , 
2-^^1313^^^ (26 mL) i^mMV, hi) T± h ^^7X^^17^ h V V ^ 
(3.41 g, 16.1 mmol) ^RxiT, ^-e«^#L/c 0 ^S^-Tk^PX-T, 

-(^PP */VA : y ^ y — 7V=30 : 1) ^ £ J: «9 , SlfE^^ 9 3 (1.15 

g, 57%) £#7c 0 

iH NMR (CDC1 3 , 8 ppm): 1.50 (s, 9H), 2.56-2.60 (m, 4H), 3.70-3.74 (m, 4H), 3.90 (s, 
2H), 6.47 (dd, J = 1.8, 3.3 Hz, IH), 6.63 (dd, J = 0.7, 3.3 Hz, IH), 7.46 (dd, J = 0.7, 
1.8 Hz, IH). 

9 4] 

N- [4- (2-7!)^) -5- (^*yy^f^) f7)/-/V-2-^/V] -3 
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-f U^M^f^ K 0ft^#l9 4) 
XfM 1 

fl^$J9 3 (1.15 g, 0.32 mmol) £r hU (12 mL) W«L. 

-e3o#is]SM$Lfc„ K«£teT-c«iL, #bnfcM(-imoi/L7KM-f^b y 

Z>Z.h\Z£<9, 2-T5:/-4- (2-^U/V-) -5-^!)7^f/Vf7^ 

(835 mg, 100%) £r#7t 0 
iH NMR (CD3OD, 8 ppm): 2.50-2.53 (m, 4H), 3.65-3.68 (m, 4H), 3.83 (s, 2H), 6.47 
(dd, J = 1.8, 3.3 Hz, 1H), 6.61 (dd, J = 0.7, 3.3 Hz, 1H), 7.52 (dd, J = 0.7, 1.8 Hz, 
1H). 
X@2 

IS 1 1?# bfrif' 2— T5;y — 4 — (2-^y/i^) - 5 -^rjv* y / * ?vi^T y* 

/V (225 mg, 0.85 mmol) IrDMF (4 mL) fc*gfc¥L x =3f;^v=^i) 
Rift (302 mg, 1.70 mmol) *3«fU* h y xf/l/J ^ > (0.24 mL, 1.70 mmol) 

t> ^-t?4H#r H m#L/h 0 s^^iafp^7j<m^-b y ^atk^^px.t, s^gg 

;V=\ : 1) -CiiltSCiiuj; ^|B^#I9 4 (73.0 mg, 23%) £#fc Q 
*H NMR (CDCla, 8 ppm): 2.60-2.63 (m, 4H), 3.74-3.77 (m, 4H), 3.94 (s, 2H), 6.42 
(dd, J = 1.8, 3.3 Hz, 1H), 6.61 (d, J = 3.3 Hz, 1H), 7.41 (d, J = 1.8 Hz, 1H), 
7.42-7.44 (m, 1H), 8.24-8.28 (m, 1H), 8.78-8.83 (m, 1H), 9.18-9.19 (m, 1H). 
APCIMS m/z: [M-H]" 369. 

immm 9 5 ] 

N- [5 - 7J7V^>->'- 4 - (2-7!J^) ^-Ty*— As— 2 f/V] K°Vi?l<'-4- 

77/1^=^17- - K Wb#4fe 9 5 ) 

ft^i2 4 (840 mg, 2.45 mmol) £rTHF (5 mL) $5j;7J?^^/— ;V (5 mL) 
»#U 4mol/L7k®^*7- h y 17A 7 JC^ (3 mL) ^Px.T, 60'CT?2B#|H| MW Lfc 0 
KJ«£$tf£L N S^^2mol/L^m^Px.T4 :I fPL7^m, #f tti Lfcglffc&rMlXi- 
£ r ^ \<1 i. <0 % *Hf3^1^ 9 5 (411 mg, 53%) <gr#fc 0 

iH NMR (DMSO-de, 8 ppm): 6.68 (dd, J = 1.8, 3.5 Hz, 1H), 7.61 (dd, J = 1.0, 3.5 Hz, 
1H), 7.86 (dd, J = 1.0, 1.8 Hz, 1H), 8.20 (dd, J = 1.7, 4.8 Hz, 2H), 8.94 (dd, J = 1.7, 
4.8 Hz, 2H). 

mmm 9 e ] 
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N- [4- (2-75/W) - 5 - y ^;V^;Vf7/-;V- 2 /V] H° ]) 

4-Jj;U7$*4}-* K 6) 

9 5 (410 mg, 1.30 mmol) , ^r/V* ]) Is (0.141 mL, 1.60 mmol) s EDCiK 
mM. (500 mg, 2.60 mmol) N 1 - fc Kn *f<is>r b V T "Sr-Ao— zkfn^ (400 mg, 
2.60 mmol) £5 £TP h V ^5vVZ ^ V (0.36 mL, 2.60 mmol) £rDMF (5 mL) (d^ 
M^s ^^3B#f H W#L7c 0 SlS?Rfc7kSriP^LT, ^nn*;^T*itilLfc 0 

mg, 34%) t LT#fc 0 

*H NMR (DMSO-de, 8 ppm): 3.59-3.68 (m, 8H), 6.39 (dd, J = 1.8, 3.3 Hz, 1H), 6.67 
(dd, J = 0.7, 3.3 Hz, 1H), 7.27 (dd, J = 0.7, 1.8 Hz, 1H), 7.78 (dd, J = 1.6, 4.5 Hz, 
2H), 8.81 (dd, J = 1.6, 4.5 Hz, 2H), 10.82 (br s, 1H). 
ESIMS m/z: [M-H]" 383. 

immm 9 7 ] 

N- [5- (N, N-v 5 ^ /V) -4- (2— ~7 V ?V) ^TV*— /V— 2 

MMffl 9 6 t mWklZ LT N V l/(Dftt> X) &cl2mol/L^ ? ^;VT % >-CD?t ? J 

—^mm (0.420 mL, 0.850 mmol) &JBV\ M9 5 (250 mg, 0.794 mmol) fa 
b«IB-fb#*9 7 (85.1 mg, 31%) £#fc 0 

iH NMR (DMSO-de, 8 ppm): 2.81 (s, 3H), 3.01 (s, 3H), 6.62 (dd, J = 1.8, 3.3 Hz, 
1H), 6.74 (dd, J = 0.7, 3.3 Hz, 1H), 7.77 (dd, J = 0.7, 1.8 Hz, 1H), 7.94 (d, J = 6.1 Hz, 
2H), 8.81 (d, J = 6.1 Hz, 2H). 
ESIMS m/z: [M-H]+ 343. 
[»J9 8] 

N- [4- - 5- (N-^ b^v--N-^/Kft/W^-f ;V) =3~TV* 

—;v- 2 -Jtv] fcf y *?-y- 4 -^/V/J^iJ- % K (fc&%> 9 8 ) 

MMM9 6 t tt, ^/i^j>y ^<n>\X*>V) \£N, O — Vt^jVM Kn^^r ^ 

J^ttfflfelfc (810 mg, 8.30 mmol) MV\ {^9 5 (1.31 g, 4.15 mmol) /^fcflfB 
-fb^ 9 8 (1.20 g, 81%) £#fc 0 

!H NMR (CDCla, 8 ppm): 3.38 (s, 3H), 3.70 (s, 3H), 6.40 (dd, J = 1.8, 3.5 Hz, 1H), 
7.03 (dd, J = 0.7, 3.5 Hz, 1H), 7.37 (dd, J = 0.7, 1.8 Hz, 1H), 7.75 (dd, J = 1.7, 4.6 
Hz, 2H), 8.82 (dd, J = 1.7, 4.6 Hz, 2H). 

[H»il9 9] 

N- [5-^^yV/^-4- ;V- 2 — f7l>] fc° y v^-4- 
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jfr/VtffdMJ-* K (it^9 9) 

M9 8 (354 mg, 0.989 mmol) ^rTHF (5 mL) lu^gb, 7k?£T\ 3mol/L 
^b^^^/^^^^A^^^/^-^/H^ (1.32 mL, 3.96 mmol) 

x, m&xmmmwvtco Kmm^immtriy^^-ry^mm^M^x, mm^- 

9W-ett ttj b 7t G WJf -frmn-kMyk xm& b , #&7.k*«-e xnm b %. % 

^15^^9 9 (220 mg, 59%) ^H'#,Jfe* i: LT#fc„ 

iH NMR (CDC1 3 , 5 ppm): 6.52 (dd, J = 1.8, 3.5 Hz, 1H), 6.96 (dd, J = 0.7, 3.5 Hz 
1H), 7.44-7.49 (m, 2H), 7.50 (dd, J = 0.7, 1.8 Hz, 1H), 7.58-7.63 (m, 1H), 7.72-7.75 
(m, 2H), 8.03 (dd, J = 1.7, 4.4 Hz, 2H), 8.84 (dd, J = 1.7, 4.4 Hz, 2H). 
ESIMS m/z: [M+H]+ 376. 

MfeMl 0 0] 

N- [4- (5-^^7 7^-2-^^) -5-^7V/fr!J /^7/-/V- 2 f/b] 

tf y v>^- 4 -#7^>1J- ^ K 10 0) 

mmm 29 1 mmz lt, 7 xmh^^m g ©ft*? 9 1 0 -e# 

btl2>fc&%3 j (379 mg, 1.17 mmol) ^MlfB^I^ 1 0 0 (156 mg, 31%) 

iH NMR (CDCla, 8 ppm): 3.01-3.05 (m, 4H), 3.88-3.91 (m, 4H), 6.36 (d, J = 3.3 Hz, 
1H), 6.77 (d, J = 3.3 Hz, IH), 7.72 (dd, J = 1.5, 4.4 Hz, 2H), 8.80 (dd, J = 1.5, 4.4 Hz, 
2H), 10.31 (br s, IH) 

APCIMS m/z: [79BrM+H]+ 435, [8iBrM+H]+ 437. 

mmm ion 

N- [4-'(2-7!J^) -5- (4-t°U fTv , -;i'-2 — ( ?V\ ^yX7 
5: K 101) 

mmm 2 1 mm^ br, mtr-^^-/v(Dixt> k> t-<>'yV;i/= ? n y k (0.160 mL, 

1.39 mmol) £J3V\ ^mixnbthZit^a (200 mg, 0.820 mmol) frhU 
mit-B-m 10 1 (183 mg, 64%) ^mM^MWt bT#7c D 

m NMR (DMSO-de, 8 ppm): 6.60 (dd, J = 1.6, 3.2 Hz, IH), 6.74 (d, J = 3.2 Hz, IH), 
7.45 (d, J = 6.2 Hz, 2H), 7.51-7.61 (m, 2H), 7.61-7.70 (m, 2H), 8.09-8.18 (m, 2H), 
8.62 (d, J = 6.2 Hz, 2H), 13.01 (br s, IH). 
APCIMS m/z: [M+Hl+248. 
MM- 270-300 °C (##P) 

mmm 102] 

[4- (2-^y/V) -5- (4-t°y ^TV*—>V—2- 
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-Y/u] /<yX7 5 K Wk-^fel 0 2). 

K (0.170 mL, 1.39 mmol) 3rfflV\ 1 "C^btl/S^'^'fe a (200 mg, 0.820 

mmol) ^fclRI&fb-a^l 0 2 (94.1 mg, 31%) Sr8fcHfe@#£ LT#fc„ 
iH NMR (DMSO-de, 8 ppm): 6.60 (dd, J = 1.6, 3.2 Hz, 1H), 6.73 (d, J = 3.2 Hz, 1H), 
7.40 (dd, J = 8.9, 8.9 Hz, 2H), 7.45 (d, J = 6.2 Hz, 2H), 7.67 (d, J = 1.6 Hz, 1H), 8.22 
(dd, J = 5.4, 8.9 Hz, 2H), 8.62 (d, J = 6.2 Hz, 2H), 13.07 (br s, 1H). 
APCIMS m/z: [M+H] + 366. 
WtM- 270-300 °C (ftffi) . 
[HWIJ10 3] 

N- [4- (2-^D/V) -5-.(4-t°y *?/V) "f-T^S—A — 2 — i jV\ — 4 — * 

h^^yxr 5 K (ft&m 103) 

K (0.150 mL, 1.39 mmol) £rJll\ #^Jlt#bJl5Ma (200 mg, 0.82O 
mmol) ^&«^1 0 3 (133 mg, 43%) Sr^-fe@#:i LT#fc D 
iH NMR (DMSO-de, 8 ppm): 3.86 (s, 3H), 6.61 (dd, J = 1.9, 3.2 Hz, 1H), 6.73 (dd, 
J= 0.8, 3.2 Hz, 1H), 7.09 (d, J = 8.9 Hz, 2H), 7.44 (d, J = 6.2 Hz, 2H), 7.67 (dd, J = 
0.8, 1.9 Hz, 1H), 8.15 (d, J = 8.9 Hz, 2H), 8.62 (d, J = 6.2 Hz, 2H), 12.86 (br s, 1H). 
APCIMS m/z: [M+H] + 378. 
MM.'- 235-245 °C. 

IMMM 10 4] 

N- [4— (2-75^) -5- (4-tf<J^/V) f7^/V-2 — f /U] -2, 2 
-^f/v/n^yr^ K (ft&Qll 0 4) 

HJfe#!i2 tmmzvx,i&4kT±^/i'<Dttt>y \z.t*s<vsr sis==? u v k (0.170 mL, 

1.39 mmol) 2rJ3§V\ ^MlXMbthZfc'frlfoa (200 mg, 0.820 mmol) 
l&ffc^ 1 0 4 (107 mg, 40%) LT#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.27 (s, 9H), 6.58 (dd, J = 1.6, 3.2 Hz, 1H), 6.70 (d, J = 
3.2 Hz, IH), 7.40 (d, J = 5.9 Hz, 2H), 7.64 (d, J = 1.6 Hz, IH), 8.60 (d, J = 5.9 Hz, 
2H), 12.19 (br s, IH). 
APCIMS m/z: [M+H]+328. 
MM' 240-241 °C. 

mmm 105] 

N- [4- (2-7PA-) -.5- (4 -try vvV).^T;A- ;V- 2-4/1-1 -2-* 
h^v"fc°y ^-4-^/l>ai?^* K Wb-a^i 0 5) 
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MM&l A2 t fflffliZ. LT N 1 - (tert-^ h tV-ft-fi,) t°^y 4 — # 

^ \>';v) - 5 -^e/v^ y / *3-T^—/V(Dftt> K> \z&*%m 1 -?&btiZ>ib&m a Ci.46 
g, 6.00 mmol) ^bflfE'f^^ 1 0 5 (1.93 g, 85%) Sr#/t 0 

iH NMR (DMSO-de, 8 ppm): 3.94 (s, 3H), 6.56 (dd, J = 1.9, 3.5 Hz, 1H), 6.69 (dd, J 
= 0.8, 3.5 Hz, 1H), 7.43 (dd, J = 1.6, 4.6 Hz, 2H), 7.46 (dd, J = 0.5, 1.3 Hz, 1H), 7.57 
(dd, J = 1.3, 5.4 Hz, 1H), 8.36 (dd, J = 0.5, 5.4 Hz, 1H), 8.61 (dd, J = 1.6, 4.6 Hz, 
2H), 12.96 (br s, 1H). 
APCIMS m/z: [M+H]+ 379. 
MM- 285-288 °C. 

mmm 1 o ei 

N- [4- (2-7UA/) -5 - (4-t°y vvU) ^TV— /V- 2 f /V] -2 — (4 

-y h^v-^v^/v^-^) try > ? >--4-^7V#>i?-^ R iit-^mi 0 6) 

MM^U 2 irm^^L-T, 1- (tert-r/^v^/l^^/V) tV!) ^y-4-}& 
;l>aJ?>-lft<7Dft*? D 1 2 l &/Bv\ 2-T5;y-4-(2- 

7^^) - 5 -^r/k/fc y 7 f7y'-;KD{^ 19 1 b tt 5 a (1.46 

g, 6.00 mmol) MUfE-fb^J 1 0 6 (2.41 g, 83%) £#7c 0 

!H NMR (DMSO-de, 8 ppm): 3.76 (s, 3H), 5.35 (s, 2H), 6.60 (dd, J = 1.6, 3.2 Hz, 
1H), 6.74 (d, J = 3.2 Hz, 1H), 6.95 (d, J = 8.7 Hz, 2H), 7.42 (d, J = 8.7 Hz, 2H), 7.47 
(dd, J = 1.6, 4.6 Hz, 2H), 7.48-7.50 (m, 1H), 7.59 (dd, J = 1.1, 5.1 Hz, 1H), 7.67-7.68 
(m, 1H), 8.40 (d, J = 5.1 Hz, 1H), 8.63 (dd, J = 1.6, 4.6 Hz, 2H), 13.29 (br s, 1H). 
APCIMS m/z: [M+H]+ 485. 

immm ion 

2- (^nn^f/V) -N- [4- (2-7!J/l/) -5- (4-t°y> ? /l/) fT^ 

^iJfefll 3 £ mm?, bt, y b =ari/^Oftt? r> \ZL WO03/043636 IB$fe£>;fci5fc-T?#S> 
tl5 2- (^n^^) ^y = =>fy« (2.12 g, 12.3 mmol) 3rfflV\ 1 
-eWbJh/S-ffc^a (1.50 g, 6.17 mmol) MSIBfb^ 1 0 7 (1.75 g, 71%) £ 

*H NMR (DMSO-de, 8 ppm): 4.90 (s, 2H), 6.61 (dd, J = 1.8, 3.5 Hz, 1H), 6.75 (d, J = 
3.5 Hz, 1H), 7.47 (d, J = 6.1 Hz, 2H), 7.68 (d, J = 1.8 Hz, 1H), 8.01 (d, J = 5.1 Hz, 
1H), 8.18 (s, 1H), 8.63 (d, J = 6.1 Hz, 2H), 8.81 (d, J = 5.1 Hz, 1H). 

mmm iosi 

N- [4- (2-7 VM -5 - (4 -try f7/^;V- 2 — -Y /U] - 2 — (>f 
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5 1 — <As* *f-;V) tT y 4 -^/WsKdrif- 5. K ttk^m 10 8) 

ftS-g^ 1 0 7 (150 mg, 0.387 mmol) & DMF (2 mL) f^^U ^ /V 
(129 mg, 1.89 m'moD ^O^T, 90tJ^ 3 RSTCHt^L-fco ^^Tk^&AU 

Lfc^, S*fiESr»tJET-ee* U^t„ # btLTh^^r y # ^py^77 
(^ o n */Vi^ : 7 -7 7 —7^=30 : 1) T?fMKi-5 £ i: <fc V % flUSte^ 1 0 
8 (120mg, 74%) £r#fc 0 

iH NMR (DMSO-de, 8 ppm): 5.43 (s, 2H), 6.61 (dd, J = 1.8, 3.3 Hz, 1H), 6.75 (d, J = 
3.3 Hz, IH), 6.98 (s, 1H), 7.23 (s, 1H), 7.46 (d, J = 6.2 Hz, 2H), 7.68 (d, J = 1.8 Hz, 
1H), 7.81 (s, IH), 7.85 (s, IH), 7.97 (d, J = 5.1 Hz, IH), 8.63 (d, J = 6.2 Hz, 2H), 
8.79 (d, J = 5.1 Hz, IH). 
APCIMS m/z: [M+H] + 429. 
SM£: 239-250 °C. 

mmw 109] 

2- {N- [2- (vM^/V7~ -N-^f/VT^ 7 7^/W -N- [4 

- (2-7!)^) - 5- (4 — t'U^) f7/"/V- 2 — -f /V] t°y> ? ^-4-^ 

K 0 9) 

ft^ftl 0 7 (150 mg, 0.387 mmol) £rN, N, N' - MJ ;Uxf l/yi?7 
5.^ (lmL) ^$?U 60°C-Tr4^m#bfc o SJ«£i£J£TT«f L/c Q #b 
y # <7VV# 7A^Pvh^77>f- (^nn zjWA : 7 ^ 7 — /V=20 : 

i) Tit^u ^fc^^y^ntv^— ^w-esfeft-fbi-s n !9> Slated 

1 0 9 (70 mg, 40%) ^&feg#i:lT#fc, 

iH NMR (CDCls, 8 ppm): 2.30 (s, 6H), 2.35 (s, 3H), 2.50-2.54 (m, 2H), 3.81 (s, 2H), 
6.46 (dd, J = 1.7, 3.2 Hz, 1H), 6.65 (d, J = 3.2 Hz, IH), 7.38 (d, J = 1.7 Hz, IH), 7.42 
(d, J = 6.2 Hz, 2H), 7.81 (d, J = 5.1 Hz, IH), 8.37 (s, IH), 8.64 (d, J = 6.2 Hz, 2H), 
8.75 (d, J = 5.1 Hz, IH). 
APCIMS m/z: [M+H] + 463. 
203-205 °C. 
110] 

N- [4- (2-7 VM - 5 - (4 -try S?/l>) f7ywV-2-^/V] -2 - [N 

- (2-7 h^is^M -N-/^7$/^f;v] try ^^-4-^/^=^17-5: 

k Uk&m iio) 

Wn0 9i»tT. N N, N, N' - h V *7 L A'^Ul/ : Z?T$.l'<Dftt>9 
KIN- (2-7 V^s^/V) -N-7^/VT5; ^ (1 mL) &JBv\ it^Sl 0 7 
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(150 mg, 0.387 mmol) frbWfcik&fa 1 1 0 (137 mg, 81%) £#fd 0 
m NMR (CDCls, 8 ppm): 2.42 (s, 3H), 2.69 (t, J = 5.1 Hz, 2H), 3.51 (s, 3H), 3.59 (t, 
J = 5.1 Hz, 2H), 3.85 (s, 2H), 6.43 (dd, J = 1.8, 3.3 Hz, 1H), 6.61 (d, J = 3.3 Hz, 1H), 
7.35 (d, J = 1.8 Hz, 1H), 7.43 (d, J = 6.1 Hz, 2H), 7.76(d, J = 5.1 Hz, 1H), 8.20 (s, 
2H), 8.65 (d, J = 6.1 Hz, 2H), 8.75 (d, J - 5.1 Hz, 1H). 
APCIMS m/z: [M+H]+ 450. 
Rk/&: 195-197 °C. 

immm mi 

N- [4- (2-7D/V) -5- (4-fc°y vVV) V— /V- 2 — f ;V\ -2- (4 

- 1 Yn^i/ y vV ^ ^) t° y v 5 ^- 4 - ^/i/#>i7- ^ k Wb-^ ill) 

HJi^iJ 1 0 8 £ LT, ^ ^ /V<Dftfr> *) K 4 - t Kp^^ y ^^^r 

fflV\ ffr&fl&l 0 7^foMfB{b^l 1 1 (92.0 mg, 53%) 

iH NMR (DMSO-de, 8 ppm): 0.84-0.89 (m, 4H), 1.24-1.37 (m, 4H), 1.60-1.68 (in, 
1H), 4.14 (s, 2H), 6.60 (dd, J = 1.8, 3.3 Hz, 1H), 6.75 (d, J = 3.3 Hz, 1H), 7.47 (d, J 
= 1.8 Hz, 1H), 7.69 (d, J = 6.1 Hz, 2H), 7.91 (d, J = 5.1 Hz, 1H), 8.05 (s, 1H), 8.62 Cs, 
J = 6.1 Hz, 2H), 8.73 (d, J = 5.1 Hz, 1H). 
APCIMS m/z: [M+H] + 462. 
MA' 203-208 °C. 

mmm 112] 

N— [4- (2-7!i/l/) - 5- (4-fc°y^/V) 7^7^-2^^] 
%-y-l, 2-v ? t Kn fc°y iy^- K (fl^#Jll2) 

M10 6 (2.10 g, 4.33 mmol) $5 £7J?T^ V — ;V (4.72 mL, 43.4 mmol) ^ 
hy7;VtPffi» (7mL) 65°CT? 30 £f B W#bfc 0 K^M^^ 

Tk^-^ b y >7 A7K?«^Px.T pH §r 8 tiSL, *ftBU7^H#:^«bfc: 0 
fcHf^^rv-y ^^^^A^p^ h^77<f- (^ nn^;^ : ^ ^/^-/V=4 : 1) 
X*mm-tZ>ZkK£iO , ^SIBte^l 1 2 (1.07 g, 68%) 3r#fc 0 
iH NMR (DMSO-de, 8 ppm): 6.66 (dd, J = 1.6, 3.2 Hz, 1H), 6.73 (d, J = 3.2 Hz, 1H), 
7.00-7.05 (m, 2H), 7.45 (dd, J = 1.6, 4.0 Hz, 2H), 7.54 (d, J = 7.0 Hz, IH), 7.67 (d, J 
= 1.6 Hz, IH), 8.62 (dd, J = 1.6, 4.0 Hz, 2H), 11.98 (br s, IH), 13.17 (br s, IH). 
APCIMS m/z: [M+H] + 365. 
Bk&: 277-281 °C . 

mmm 113] 

1— <^i?jU- N- [4- (2-^yyl/) -5- (4-fc°y^/V) f7y-/l/-2- 
^/V] -2-^-^y-l, 2-v^t: KPt°y^-4-«^f^ K {ik&mi 1 
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3) - . 

tt&m 112 (146 mg, 0.400 mmol) £ DMF (2 mL) fcfeM U 60%zK^{b^ 

hy^A (35.2 mg, 0.880 mmol) &MfLX^ ^UX 30 bfc#, SJSS&'S* 

^Jlte^^vyV (0.0523 mL, 0.440 mmol) ^ITI; ^?&Tl«^#bfc 0 ^ 
*fc SttK * b % lmol/L pH £ 7 (Cgi^ b % ffc^ =^;VX^ tH b fc 0 

^•«e^iafP^7Xi?^#-b, ^K^m^^^TiWbfc^ ^I^iffTt 

^ / -71-= 99 : 1) TltS-r 6 ^bfc£V) s mm<t^ 113 (25-0 mg 14%) £■# 

7i 0 

!H NMR (DMSO-de, 8 ppm): 5.15 (s, 2H), 6,60 (dd, J = 1.6, 3.2 Hz, 1H), 6.73 (d, J = 
3.2 Hz, 1H), 6.76 (dd, J = 1.9, 7.0 Hz, 1H), 7.16 (d, J = 1.9 Hz, 1H), 7.17-7.39 (m, 
5H), 7.45 (dd, J = 1.6, 4.3 Hz, 2H), 7.67 (d, J = 1.6 Hz, 1H), 7.99 (d, J = 7.0 Hz, 1H), 
8.62 (dd, J = 1.6, 4.3 Hz, 2H), 13.22 (br s, 1H). 
APCIMS m/z: [M+H] + 455. 
244-248 °C . 

immm 114] 

N- [4- (2-7D/V) -5- (3 ^/Vt°y v 5 ^- 4 f7/^-2 

-4^1 t°y i?^-4-jjsui$2r-?-* k Uk&mi 1 4) 

(D\\t> 9 \Z0^M 1 3 ^f^ttS^^m (514 mg, 2.00 mmol) 7>MIffi{S^#l 1 
1 4 (502 mg, 73%) £#fc 0 

!H NMR (DMSO-de, 8 ppm): 2.08 (s, 3H), 6.49 (dd, J = 0.5, 3.2 Hz, 1H), 6.53 (dd, J 
= 1.9, 3.2 Hz, 1H), 7.38 (d, J = 4.9 Hz, 1H), 7.59 (dd, J = 0.5, 1.9 Hz, 1H), 8.03 (dd, 
J = 1.6, 6.2 Hz, 2H), 8.49 (d, J = 4.9 Hz, 1H), 8.58 (s, 1H), 8.83 (dd, J = 1.6, 6.2 Hz, 
2H), 13.37 (br s, 1H). 
APCIMS m/z: [M+H]+ 363. 

mmm 115] 

N- [4, 5-5* (2-^y/l-) f7y*^V- 2—^ /V] ^XT5 K Offr^ 1 1 
'5) 

1 4 XMhtb^ik^m n (300 mg, 0.760 mmol) s h V -f^-?V (2-7!i^) 
7,$^-r>- (0.720 mL, 2.28 mmol) , ^-fbiS (0.180 g, 0.760 mmol) te^Tly^Y? 
*K ( h y ^rc—A^^^X) /^5>!7^ (0.130 g, 0.114mmol) DMF (7.6 mL) 
fcH»U 60°C-e2H^, 100°C^? 15^W^#bfc 0 R^B^^Tk^b, I^H^ 
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10%-7yfc%V &J*Jkf$80L (35 mL) ZtiUZ-XmUX 10 #M^#U ff^m^vv-c 

> : g^^^/V=lO : 1-5 : 1) Titt^S £ t K i. <9 114 (20.6 mg, 

8%) £#7^ 

iH NMR (CDCls, 8 ppm): 6.48 (dd, J = 1.9, 3.5 Hz, 1H), 6.52 (dd, J = 1.9, 3.5 Hz, 
1H), 6.77 (dd, J = 0.8, 3.5 Hz, 1H), 6.80 (dd, J = 0.8, 3.5 Hz, 1H), 7.47-7.66 (m, 3H), 
7.49 (dd, J = 0.8, 1.9 Hz, 1H), 7.51 (dd, J = 0.8, 1.9 Hz, 1H), 7.90-7.97 (m, 2H), 9.59 
(br s, 1H). 

156-157 °C. 

immm 1 1 6 ] 

N- [4- (2-^y/V) -5- fT^/- — f/Kl ^VX7 

^ K (A\&m 116) 

mmm 1 1 5 1 mm^ ux N h y (2-7y/v) ^ ^ >~rxDftt> vKhv 

-f^-jV (2-^-^=-/V) Kpls-jr-y (0.240 mL, 0.750 mmol) SrfflV\ #^il4 
T?# b%hZ>i\&%0 n (100 mg, 0.250 mmol) bWf&ffr^Hfe 11-5 (98.9 mg, 100%) 

iH NMR (CDC1 3 , 8 ppm): 6.33 (dd, J = 1.8, 3.3 Hz, 1H), 6.46 (dd, J = 3.3 Hz, 1H), 
7.11 (dd, J = 3.7, 5.1 Hz, IH), 7.27 (dd, J = 1.5, 3.7 Hz, IH), 7.34 (d, J = 1.8 Hz, 1B0, 
7.41 (dd, J = 1.5, 5.1 Hz, IH), 7.43-7.53 (m, 2H), 7.54-7.62 (m, IH), 7.86-7.94 (in, 
2H), 9.59 (br s, IH). 
APCIMS m/z: [M+H]+353. 

imnm 117] 

N- [4— (2-7U/V) -5 - (l-^fM^K- As— 2—4 /V) ^T:/— /V— 

2 — f/v] -<yX7> k (fc&mi 1 7) 

mmm 115't mwz. tt, h y y^;v ( 2 - 7 y /i>) ^ * ^^©ttfr 0 £ mj 

r/^VV ( 1 — ^/W V K—/V- 2 --f/V) ^ ^ (1.37 mL, 3.78 mmol) ^ 

fflV\ m^Ml 4X«m>btl&ik&mn (500 mg, 1.26 imnoD.3&>MM^fr&4&l 1 7 

(395 mg, 78%) LT#fc. 
iH NMR (CDCls, 8 ppm): 3.55 (s, 3H), 6.05 (d, J = 3.5 Hz, IH), 6.29 (dd, J = 1.6, 
3.5 Hz, IH), 6.73 (s, IH), 7.14-7.22 (m, IH), 7.24-7.41 (m, 2H), 7.35 (d, J = 1.6 Hz, 
IH), 7.50-7.71 (m, 4H), 7.91-7.97 (m, 2H), 9.76 (br s, IH). 
H&: 195-196 °C. 

mmmi 1 s] 
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N — [4- ■(2-7DA') - 5- (2-^f/V7x^;V) f7/-/V- 2 — f/R] t° 
U ^V-4-^7VaJ?^5 K (-fb^fel 1 8) 

©ttfr 9 1 5 *C# ibtl&fc&yo o (512 mg, 2.00 mmol) MUffi-fl^f^ 1 

1 8 (482 mg, 67%) £r#7c 0 

iH NMR (DMSO-de, 8 ppm): 2.09 (s, 3H), 6.18 (d, J = 3.2 Hz, 1H), 6.46 (dd, J = 1.9, 

3.2 Hz, 1H), 7.28-7.40 (m, 4H), 7.57 (d, J = 1.9 Hz, 1H), 8.01 (dd, J = 1.4, 5.9 Hz, 
2H), 8.82 (dd, J = 1.4, 5.9 Hz, 2H), 12.27 (br s, 1H). 

APCIMS m/z: [M+H] + 362. 

immm 119] 

N- [4- (2-7U^) -5- (4-n^V7!^) fT/-/V-2->f;V] 

^yX7^ K Offra-^i 19) 
HlfcM 1 1 5 i [slil^ L-T, h V r/^/v ( 2 - 7 y /V) * * ^ i/<Dftt> K> \z. Y V 

(4-^ h^v^^^/H ^^^-7-^ (1.15 mL, 3.78 mmol) &JBV\ 
M 1 4 -eff^tb^'fb^n (500 mg, 1.26 mmol) ^hWMit^ 119 (137 mg, 
29%) SrIt6B*at#fc„ 

iH NMR (CDC1 3 , 8 ppm): 3.87 (s, 3H), 6.32 (dd, J = 0.8, 3.5 Hz, 1H), 6.34 (dd, J = 
1.9, 3.5 Hz, 1H), 6.96 (d, J = 8.9 Hz, 2H), 7.37 (dd, J = 0.8, 1.9 Hz, 1H), 7.43 (d, J = 
8.9 Hz, 2H), 7.48-7.57 (m, 2H), 7.58-7.66 (m, 1H), 7.90-7.97 (m, 2H), 9.61 (br s, 
1H). 

APCIMS m/z: [M+H] + 377. 
ffii£: 90-98 °C. 

mmm 120] 

N- [4- (2-7!)^) -5- (3 h^-y-^^^/v) f7y -i -/V- 2—4 jv\ 
^yX7^ K \ 2 0) 

mrnm 1 1 5 1 mm^. tt, by ( 2 - y y /v) ^ ^-T-^ftt) by 

(3-7< h^v^^^/H (1.40 mL, 3.78 mmol) &fflV\ 

Ml 4 -^#^^§^^-^11 (500 mg, 1.26 mmol) ^^^fE'fb^l 2 0 (245 mg, 

52%) &wkn-&mfotvxmc 0 

m NMR (CDC1 3 , 8 ppm): 3.82 (s, 3H), 6.31 (dd, J = 1.6, 3.3 Hz, 1H), 6.36 (d, J = 

3.3 Hz, 1H), 6.95 (dd, J = 2.5, 8.2 Hz, 1H), 7.05 (dd, J = 2.5, 2.5 Hz, 1H), 7.10 (dd, J 
= 2.5, 7.5 Hz, 1H), 7.32 (d, J = 1.6 Hz, IH), 7.34 (dd, J = 7.5, 8.2 Hz, 1H), 7.45-7.54 
(m, 2H), 7.56-7.63 (m, IH), 7.89-7.95 (m, 2H), 8.74 (br s, IH). 

APCIMS m/z: [M+H] + 377. 



167 



WO 2005/063743 PCT/JP2004/019778 

zmtizm 1 2 .1 ] 

N- [4- (2-7!i/V) -5- (2—* h*r*/7^~J>V) fT/-/V-2 — i JV"\ 

^yxr^ K 2 1) 

115t fiD&fc. LT, (2-7!)^ * > l/*ri/<Dftt> 9\ZhV 

7^JV (2-* h^riyy^—^) ^^y^-^y (1.49 mL, 4.53 mmol) SrJBV\ 
M 1 4 t#btl5^n (600 mg, 1.51 mmol) ^MlfB^-^ 12 1 (181 mg, 
33%) £#fd 0 

iH NMR (CDC1 3 , 8 ppm): 3.77 (s, 3H), 6.08 (d, J = 3.3 Hz, 1H), 6.17 (dd, J = 1.8, 
3.3 Hz, 1H), 6.96-7.06 (m, 2H), 7.15 (d, J = 1.8 Hz, 1H), 7.34-7.55 (m, 5H), 
7.86-7.92 (m, 2H), 10.91 (br s, 1H). 
APGIMS m/z: [M+H] + 377. 

immm 122] 

N- [4- (2-7U/V) -5- (2-h!)7;ktn^f/l/7x^) fT^- 
2 —OKI ^yX7 5 K (.ik&Vni 2 2) 

1 1 5 £ mm?. bT N h y (2-7p;v) ^^©fu? 

•7^/1^ (2 — ^/V^-n^^7V7^^/V) W"^ (1.41 mL, 3:78 mmol) £r 
fflV\ ##^J 1 4 7?#^fl&^-^#Jn (500 mg, 1.26 mmol) ti>bW8tf[&Vo 12 2 

(313 mg, 60%) &mn&mfek 
iH NMR (CDC1 3 , 8 ppm): 5.88 (dd, J = 0.8, 3.2 Hz, 1H), 6.25 (dd, J = 1.9, 3.2 Hz, 
1H), 7.26 (dd, J = 0.8, 1.9 Hz, IH), 7.46-7.67 (m, 6H), 7.81-7.87 (m, IH), 7.91-7.97 
(m, 2H), 9.72 (br s, IH). 
205-206 °C. 

mrnrn 123] 

N- [4- (2-7P/V) - 5- (1 -*?-;V-2-$-* s J- 1, 2— Kofc°!J 

4 — f/v) *f-T^/— /v-2-4^1 t°y v ? v-4-X77^/^>^5; K 0fb#4*l 

2 3) 

6 7?#bfL5^^p (259 mg, 1.00 mmol) ^^^/^V (4mL) 
M 28%^" h ]) 7-^^ h ^ K£M * / — /l^SWt (385 mg, 2.00 mmol) £rJ&P 
it, SO^MJIBfcUfco $6>^j^^#J^3r7^^^/V (0.185 mL, 3.00 mmol) 

J*?u^ h^?7^- (7an*;^ : y^/~/V=9: 1) T?J&5H"5 ^ t fc£ V N 
2-T^y-4- (2-7P/V) -5 - 2-i?K K 

n tT y v^- 4 — f /V) y— /!✓ (222 mg, 81 %) £rjf &@f££ LT#fc 0 
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iH NMR (DMSOde, 8 ppm): 3.39 (s, 3H), 6.02 (dd, J = 2.1, 7.1 Hz, 1H), 6.24 (d, J = 
2.1 Hz, 1H), 6.56 (dd, J = 1.7, 3.3 Hz), 6.63 (dd, J = 0.8, 3.3 Hz, 1H), 7.42 (br s, 2H), 
7.59 (d, J = 7.1 Hz, 1H), 7.65 (dd, J = 0.8, 1.7 Hz, 1H). 
APCIMS m/z: [M+H] + 274. 

IS 1 "C# bthfc 2-T ^ J - A - (2-7V/V) -5 - (1-^^-2-^ 
y — 1 , 2 - fc K n fc° V 4 — f /V) f7 N /-;V (222 mg, 0.812 mmol) 

DMF (4mL) fcig#U -fy = 3fy| (199 mg, 1.62 mmol), PyBOP (926 mg, 
1.78 mmol) ZSXXF h V ^f^T 5; V (0.497 mL, 3.56 mmol) IrjjPit, 80°Ce 1 

y *W7^^P-7 h^yy — (y nn^M : y y y ~/V=17 : 3) "?:1tML-, 
y y y V X 7 y — f~5 r £ <£ <9 , m%&fc&V0 1 2 3 (158 mg, 52%) %$kM 

iH NMR (DMSOde, 8 ppm): 3.46 (s, 3H), 6.21 (dd, J = 1.6, 7.0 Hz, 1H), 6.46 (d, J = 
1.6 Hz, 1H), 6.62 (dd, J = 1.9, 3.5 Hz, 1H), 6.77 (dd, J = 0.8, 3.5 Hz, 1H), 7.74 (d, J 
= 7.0 Hz, 1H), 7.74 (dd, J = 0.8, 1.9 Hz, 1H), 8.01 (dd, J = 1.6, 4.6 Hz, 2H), 8.82 (dd, 
J = 1.6, 4.6 Hz, 2H), 13.35 (br s, 1H). 
APCIMS m/z: [M+H]+ 379. 
Rk/&: 280-282 °C . 

immmi 2 4] 

n- [5- ( 1 —zc*f-jv— 2 -t=^y- 1 , Knt°y v?y-4 — i/V) -4 

- (2-7D/V) 7^7/^-2 — f/V] t°y ^V-4-^/V^>i7-5: K (4\&®>1 
2 4) ! 
XM 1 

HJfe^ 12 3 ©Ig 1 £ WlMte LT, 3 ^vKDftfc> *9 id a !>-ffeP^/l'S:fliV\ 

###!J 1 6 T^b^'ffr^P (259 mg, 1.00 mmol) ^^2-7^-5- (1- 
2 -^-^y- 1 , 2-v>t Knt"P^y-4—f/l/) -4- (2-^y/V) 
^TV*—/V (0.185 mg, 3.00 mmol) £#fc Q 

iH NMR (DMSOde, 8 ppm): 1.21 (t, J = 7.1 Hz, 3H), 3.67 (q, J = 7.1 Hz, 2H), 6.04 

(dd, J = 2.0, 7.1 Hz, IH), 6.24 (d, J = 2.0 Hz, IH), 6.56 (dd, J = 1.8, 3.4 Hz, IH), 

6.63 (dd, J = 0.9, 3.4 Hz, IH), 7.43 (br s, 2H), 7.60 (d, J = 7.1 Hz, IH), 7.66 (dd, J = 

0.9, 1.8 Hz, IH). 

APCIMS m/z: [M+H] + 288. . 

TM2 



169 



WO 2005/063743 PCT/JP2004/019778 

igi -e#bttfc2-r 5: y- 5- (1 -o^a— 2-^y- i, 2-> > t ko 

t°y 4 — -f /V) -4- (2-7y/V) f-Ty^/V (167 mg, 0.582 mmol) 

DMF (8mL) ^$?U >f y~=a^-V^ (143 mg, 1.16 mmol) N PyBOP (664 mg, 
1.28 mmol) *5«fctfh yxW^ (0.356 mL, 2.55 mmol) Sr^&T^ 80°C1? 1 

iMyy*W7^^ n-r h^77^- (y pp^VA : y ^y— /V=17 : 1) 

-cflifjg u y y y -/i- 1 ^/xf^x-f/voiMIt y ^ 7 y — i"« w £ «t 9 n 

tIIB{b^^ 1 2 4 (83.5 mg, 37%) «rj|fc»fe@#£ LT#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.25 (t, J = 7.0 Hz, 3H), 3.93 (q, J = 7.0 Hz, 2H), 6.23 
(dd, J = 1.9, 7.0 Hz, 1H), 6.44 (d, J = 1.9 Hz, 1H), 6.62 (dd, J = 1.9, 3.2 Hz, 1H), 
6.76 (dd, J = 0.8, 3.2 Hz, 1H), 7.74 (d, J = 7.0 Hz, 1H), 7.74 (dd, J = 0.8, 1.9 Hz, 1H), 
8.01 (dd, J = 1.6, 4.3 Hz, 2H), 8.82 (dd, J = 1.6, 4.3 Hz, 2H), 13.36 (br s, 1H). 
APCIMS m/z: [M+H] + 393. 
fibfe: 245-248 °C . 

mmm 125] 

n- [5- (i-^^v^/v-2-^-^y-i, 2-^t kp try v^-4--f M - 
4- (2-7U/V) fr^;v-2-^f;v] try 4 -j3;v#3?y-% K 

12 5) 
X@l 

njfe^j 1231^1^ mmz tt, a yft;y ^©^t- y> \z.$^<^^^\ 

1 6 T?#b;h/5'ffrgMfo P (259 mg, 1.00 mmol) ^b2-T5/-5- ( 1 — 
^^^/V-Z-^y-l, 2-^t Knt°y v^y-4 — f/V) - 4-(2-7!)/V) 
f7/-/V (289 mg, 83%) Sr#fc 0 

iH NMR (DMSO-de, 8 ppm): 5.02 (s, 2H), 6.07 (dd, J = 2.1, 7.2 Hz, 1H), 6.28 (d, J = 
2.1 Hz, 1H), 6.56 (dd, J = 1.8, 3.3 Hz, 1H), 6.64 (d, J = 3.3 Hz, 1H), 7.25-7.39 (m, 
5H), 7.46 (br s, 2H), 7.66 (d, J = 1.8 Hz, 1H), 7.69 (d, J = 7.2 Hz, 1H). 
APCIMS m/z: [M+H]+ 350. 

-1, 2-^t: Kn try v ? >'-4— f/P) -4- (2-7D/V) fT/- /VOftbt> 

(cx©i-e#bn^2-T^ y- 5- (1 — <>"^/l— 2-^y- 1, K 

O if y v»;y- 4-^/1^) — 4 — ( 2 - 7 y /V) y — (289 mg, 0.827 mmol) 

t^hmmt^-mi 2 5 (42.6 m g , 11%) &%m&mfck u-c#fc„ 



170 



WO 2005/063743 PCT/JP2004/019778 

iH NMR (DMSO-de, 8 ppm): 5,13 (s, 2H), 6.26 (dd, J = 1.9, .7.0 Hz, 1H), 6.50 (d, J = 
1.9 Hz, 1H), 6.62 (dd, J = 1.9, 3.2 Hz, 1H), 6.77 (dd, J = 0.5, 3.2 Hz, 1H), 7.25-7.45 
(m, 5H), 7.74 (dd, J = 0.5, 1.9 Hz, 1H), 7.83 (d, J = 7.0 Hz, 1H), 8.01 (dd, J = 1.6, 
5.9 Hz, 2H), 8.81 (dd, J = 1.6, 5.9 Hz, 2H), 13.36 (br s,' 1H). 
APCIMS m/z: [M+H]+ 455. 
H£: 137-140 °C . 

mmm 126] 

N- [4 - (2-Z7V/V) - 5- (l-^^/V-2-^y- 1, 2-^t Knt°y 
— fM 7^7/^-2 — f/J-] t:°y v 5 >'-4-^7/V/^= 3 ri^3: K (it^^Ol 

2 6) 
IS 1 

1 7 -e# h fh 5 q (259 mg, l.OO mmol) 33 «fc X$1~ h V b^v- 
K (119 mg, 2.20 mmol) ^^r/V (6mL) fcHiS£i2\ 40 #M8l# b 

fc 0 § 6> fcffi&m&VsK 3 ^VV (0.218 mL, 3.50 mmol) &M±X$&&fib&^ 

(^nn*;Vi,-^^/-;l/=4:l) -Cfjf^LT, 2-7^-4- (2-7^) 
-5 - (l-^^/V-2-^y-l, 2-^tKnt'y^y-5 — fAO f7^- 
/V (203 mg, 74%) L-T#fd 0 

iH NMR (DMSO-de, 8 ppm): 3.44 (s, 3H), 6.38 (d, J = 9.2 Hz, 1H), 6.48 (m, 2H), 
7.15 (br s, 2H), 7.34 (dd, J = 2.6, 9.2 Hz, 1H), 7.53-7.57 (m, 1H), 7.92 (d, J = 2.6 Hz, 
1H). 

APCIMS m/z: [M+H]+ 274. 

IS2 

X® l-e#k*L& 2-75 J — A - (2-7!);^) - 5- ( 1 2 —Jr* 

y-1, 2 — S^fc Kn tf y v>^- 5 — f A') fT s /-/V (200 mg, 0.732 mmol) & 
DMF (4mL) fcfl&flPU ^ysafyi (180 mg, 1.46 mmol) , PyBOP (838 mg, 
1.61 mmol) J;7J? h JJ au*f-;VT (0.449 mL, 3.21 mmol) ^PxlT, 80 o C"e 1 

^ / — ^-e y ;* 9 y *— f-5 £ fc: .t *k *tBte#4fc in (155 mg , 56%) &m.m 

*H NMR (DMSO-de, 8 ppm): 3.49 (s, 3H), 6.46 (d, J = 9.4 Hz, 1H), 6.57 (dd, J = 1.9, 
3.5 Hz, 1H), 6.66 (dd, J = 0.8, 3.5 Hz, 1H), 7.44 (dd, J = 2.7, 9.4 Hz, 1H), 7.67 (dd, J 
= 0.8, 1.9 Hz, 1H), 8.00 (d, J = 2.7 Hz, 1H), 8.01 (dd, J = 1.6, 4.3 Hz, 2H), 8.20 (dd, 
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J = 1.6, 4.3 Hz, 2H), 13.22 (br s, 1H). - 
APCIMS m/z: [M+H] + 379. 
jfife^C: 294-295 °C. 

mmm 127] 

N- [5- (l-oc^/V-2-^-^y-l, Kntrpi?V-5 — f/V) -4 

- (2-7!);v) 5-T-S—A'-2 — < ;V] \fV W- 4 -#/i>al?3Mf-5 K Mb'&'fel 
2 7) 
X©1 

1 7 -e# btl&fc-&yo q (259 mg, 1.00 mmol) ^b2-75/-5- ( 1 - 
^^/k— 2 -^-^y- 1 , 2-v?£ t°!J v 5 ^- 5 — f/V) -4- (2-7D/1/) 
f7/-/V (287 mg, 100 %) ir#7> 0 

iH NMR (DMSO-de, 8 ppm): 1.22 (t, J = 7.1 Hz, 3H), 3.92 (q, J = 7.1 Hz, 2H), 6.38 
(d, J = 9.4 Hz, 1H), 6.45-6.50 (m, 2H), 7.16 (br s, 2H), 7.34 (dd, J = 2.6, 9.4 Hz, 1H) 
7.53-7.57 (m, 1H), 7.82 (d, J = 2.6 Hz, 1H). 
APCIMS m/z: [M+H] + 288. 

Ig2 

xmi-e#^tt/h2-r^y-5- (l-^.^/V-2-^y-l, Kn 
t°y^y-5-^;l-) -4- (2-7!)/!/) f7/-/P (287 mg, 1.00 mmol) £r 
DMF (4mL) tefcB&U <4 y'—*>?is& (246 mg, 2.00 mmol) „ PyBOP (1.14 g, 2.20 
mmol) *3 £ X* h V xf^T 5 ^ (0.613 mL, 4.40 mmol) 80 o C"e 1 H#Ph1 

mwvtco &j&m&7kwz.mA^ mm^^-v^m^tc 0 ^mm^mn±m.7kx-m 

^v'y*W7A^n^b^77^- (^ u P/K/VA-^ /V=17 : l) "Cff 

§sj u y ^ y — ;vh r/KoiMit y ^ ^ y — -rs - ^ 9 , «ib 

2 7 (99.0 mg, 25%) SraJHB-feHti^ tt#fc 0 
iH NMR (DMSO-de, 8 ppm): 1.26 (t, J = 7.0 Hz, 3H), 3.97 (q, J = 7.0 Hz, 2H), 6.45 
(d, J = 9.2 Hz, 1H), 6.58 (dd, J = 1.6, 3.2 Hz, 1H), 6.66 (d, J = 3.2 Hz, 1H), 7.45 (dd, 
J = 2.7, 9.2 Hz, 1H), 7.68 (d, J = 1.6 Hz, 1H), 8.00 (d, J = 2.7 Hz, 1H), 8.04 (dd, J = 
1.6, 4.3 Hz, 2H), 8.84 (dd, J = 1.6, 4.3 Hz, 2H), 13.24 (br s, 1H). 
APCIMS m/z: [M+H] + 393. 
ii!t£: 285-289 °C. 

mmm 128] 

N— [5- (1 -^yi?^-2-t^y- 1, KP^yi?y-5-y;v) - 
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4- (2-7U/V) fry^/v- 2--r./v] t°y 4- #71^^ 17-5 k 

12 8) 
X©1 

1 2 6 <7)X© 1 £ mmiZ tt, 3 ^flS* ^/VOftfr <9 {-Jl^y VVV£rfflV\ 
1 7 T?# b tL5-fb^#» q (259 mg, 1.00 mmol) ^b2-7^/-5- ( 1 - 

2-v>£ Knt°y^y-5-^^) - 4- (2-7!)^) 
f7)/^ (349 mg, 100 %) £r#7c 0 
Xf£2 

X^l t?#btb5 2-757-5- (1 -^<>> ? /P-2-^-^y- 1, 2-v?t K 
n t°y ify— 5 — -f/l>) -4- (2-7D/V) f77-/V (349 mg, 1.00 mmol) £f 
DMF (4 mL) fcMM -f V - a (246 mg, 2.00 mmol) , PyBOP (1.14 g, 2.20 

mmol) *3 i7J? b y x^7 5 ^ (0.613 mL, 4.40 mmol) ^7JPx."C, 80°C^? 1 H^fffl 
£i#Lfc 0 SM^^k^i-aAL^ g^Sfe^^/w-Cttffl bfco ^g^fi^P^TKT:^ 

Srv^y ^^V^^A^n^r h^77^- (^ n n*M : 7 * 7 — /W=17 : 1) 

ssi u * 9 j t zt^/i-^—T/wm&mm-? v * ? v — r £ - t \z & r> , mi& 

ik&m 1 2 8 (128 mg, 28%) ^Wm^MW-t LtUfc. 

iH NMR (DMSO-de, 8 ppm): 5.16 (s, 2H), 6.51 (d, J = 9.2 Hz, 1H), 6.54 (dd, J = 1,6, 
3.5 Hz, 1H), 6.63 (dd, J = 0.8, 3.5 Hz, 1H), 7.26-7.44 (m, 5H), 7.49 (dd, J = 2.4, 9.2 
Hz, 1H), 7.51 (dd, J = 0.8, 1.9 Hz, 1H), 8.00 (dd, J = 1.6, 4.6 Hz, 2H), 8.11 (d, J = 
2.4 Hz, 1H), 8.81 (dd, J = 1.6, 4.6 Hz, 2H), 13.25 (br s, 1H). 
APCIMS m/z: [M+H]+455. 
Sfcyfe: 215-218 "C. 

immm 129] 

N- [5 - ( 1 —=c^~;V— 6 — Hr^-V — 1 , 6 — S?fc Kp tf V -4 

- (2-7 7 y/P) ^Ty—fls— 2 — -Y/V] t°y v ? V-4-^7/V#^5; K Mfr^Mfcl 
2 9) 

1 8 -e#fo*l/5-ffc'&4fc r (660 mg, 2.30 mmol) & DMF (8 mL) M?g#? L, 
^y = 3fyS (1.70 g, 13.8 mmol), EDC (2.64 g, 13.8 mmol) *3«fctKl 

- t Kn^i/^/ h y T^f—lV—itfrn* (2.11 g, 6.66 mmol) &Mx.Xs 80°C~e 3 

P^W7^^nv f^77^- (^nnsft/W*:;* 19:1) T?»3ttL N 

1 2 9 (442 mg, 49%) «r$afrfe@#£ LTWc 0 
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m NMR (CDCI3, 8 ppm): 1.16 (t, J = 6.5 Hz, 3H), 3.22 (q, J = 6.5 Hz, 2H), 6.32 (dd, 
J = 1.4 6.8 Hz, 1H), 6.38-6.42 (m, 2H), 6.75 (dd, J = 1.4, 9.2 Hz, 1H), 7.33-7.40 (m, 
2H), 7.81 (dd, J = 1.6, 4.6 Hz, 2H), 8.88 (dd, J = 1.6, 4.6 Hz, 2H) 
APCIMS m/z: [M+H] + 393. 
jfifcjft: > 300 °C . 

immmi 3 0] 

N- [5- (l—zc.f-A'— Knt 0, ;^y-3-^;v) - 

13 0) 

(DfHt> <0 \^3%m 1 9 X^btl^ih^ s (186 mg, 0.588 mmol) ^feUfB^^ 
1 3 0 (200 mg, 87%) £r#fc 0 

iH NMR (CDCI3, 8 ppm): 1.43 (t, J ~ 7.1 Hz, 3H), 4.27 (q, J = 7.1 Hz, 2H), 6.40 (dd, 
J = 1.8, 3.3 Hz, 1H), 6.63 (d, J = 3.3 Hz, 1H), 6.91 (d, J = 9.6 Hz, 1H), 7.34 (d, J = 
9.6 Hz, 1H), 7.35 (d, J = 1.8 Hz, 1H), 7.77 (d, J = 6.1 Hz, 2H), 8.80 (d, J = 6.1 Hz, 
2H). 

APCIMS m/z: [M+H] + 394. 
St£: 235-239 <C. 

mmw 131] 

N- [4- (2-7^/1/) -5 - ( 1 — f V 6 -Or*V - 1 , 6— S?fc K 
nt°y i?^- 3 — f /v) 2 — -Y/v] t°!J v 5 ^- 4 - ^ K tfb 
13 1) 

<D\Xt> V 2 0 t (162 mg, 0.539 mmol) frbWtWe&lfc 

13 1 (157 mg, 72%) 3r#fc 0 

!H NMR (DMSOd 6 , 8 ppm): 1.32-1.34 (m, 6H), 5.17-5.22 (m, 1H), 6.66 (dd, J = 1.8, 
3.3 Hz, 1H), 6.85 (d, J = 3.3 Hz, 1H), 6.96 (d, J = 9.7 Hz, 1H), 7.45 (d, J = 9.7 Hz, 
1H), 7.78 (d, J = 1.8 Hz, 1H), 8.03 (d, J = 4.5 Hz, 2H), 8.85 (d, J = 4.5 Hz, 2H), 13.3 
(s, 1H). 

APCIMS m/z: [M+H] + 408. 
190-194 °C. 

mmm 132] 

2- (tert-:/ /) -4- (2-71)/^) 
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&ik-&<$)e (4.89 g, 20.5 mmol) ^'MJCfB-ffr^ 1 3 2 (5.12 g, 74%) 

*H NMR (CDCI3, 8 ppm): 1.37 (t, J = 7.0 Hz, 3H), 1.46 (s, 9H), 4.35 (q, J = 7.0 Hz, 

2H), 6.55 (dd, J= 1.6, 3.5 Hz, 1H), 7.52 (dd, J = 0.3, 1.6 Hz, 1H), 7.79 (dd, J = 0.3, 

3.5 Hz, 1H), 9.43 (br s, 1H). 

ESIMS m/z: [M+H]+ 339. 

immm 133] 

2- (tert-:/ b^S^/k/K— ;l/7S J) -4- (2-Z7V;V) 
/Vtf^ffc (it^l 3 3) 

HJfeM 95i IHit^ LT,» 2 4 (Dftt> <9 Ulft^Sl 13 2 (5.12 g, 15.1 mmol) 
fabM^.ik&mi 3 3 (4.65 g, 99%) £r#fc„ 

iH NMR (DMSO-de, 8 ppm): 1.50 (s, 9H), 6.61 (dd, J = 1.9, 3.2 Hz, 1H), 7.55 (dd, J 
= 0.8, 3.2 Hz, 1H), 7.76 (dd, J = 0.8,. 1.9 Hz, 1H), 12.00 (br s, 1H). 
APCIMS m/z: [M+H] + 311. 
[HM13 4] 

2- (tert-:/ h^v-#/W3wKT^ /) -4- (2-^y/V) -N-^h= 3 rv'-N 
-^f /W/^- 5 -^;v^t^ K (ik&mi 3 4) 

^^£&J1V\ 5»!)|cMlll 3 3 (4.65 g, 15.0 mmol) frbM 

fB^#J 1 3 4 (2.59 g, 49%) £r#7c 0 

iH NMR (CDC1 3 , 8 ppm): 1.46 (s, 9H), 3.34 (s, 3H), 3.67 (s, 3H), 6.47 (dd, J = 1.6, 
3.5 Hz, 1H), 7.04 (dd, J = 0.8, 3.5 Hz, 1H), 7.47 (dd, J = 0.8, 1.6 Hz, 1H), 9.23 (br s, 
1H). 

immm 135] 

N- 4- (2-7 y ;v) fr/-;v-2-^;v] #/w^ 

tert-^A- Offr^l 3 5) 

f^tll3 4 (10.7 g, 30.3 mmol) ^THF (240 mL) U TA-=^#IS 

fCT\ 0°C-C 2.0mol/L ^ ~/W ^ i/ty M.CO THF |« (60.6 mL, 121 mmol) 

^ _ (^3^4- v : g^^^/v=3 : i) -e»3»i-5 r. i: ^ «fc v) > nna^-g^ 135 (6.18 

g, 55%) <Sr#fc 0 

iH NMR (CDC1 3 , 8 ppm): 1.49 (s, 9H), 6.38 (dd, J = 1.8, 3.5 Hz, 1H), 7.10 (d, J = 
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3.5 Hz, 1H), 7.27 (d, J= 1.8 Hz, 1H), 7.-36-7.53 (m, 3H), 7.7.6-7.78 (m, 2H). 
[WJ13 6] 

2—T%S — 4— f7y-/l>-'5-^;l/=7i^=^by (ih^^O 

13 6) 

{e&tfa 13 5 (6.18 g, 16.7 mmol) & hV (17 mL) t, ^ 

^7^^cvh^77^- (-^^^^ : @^m^^/V=l : 4) 
J; «9 % flfB^I^ 1 3 6 (4.39 g, 97%) 

iH NMR (DMSO-de, 8 ppm): 6.40 (dd, J = 1.8, 3.5 Hz, 1H), 6.80 (dd, J = 0.7, 3.5 Hz, 
1H), 7.30 (dd, J = 0.7, 1.8 Hz, 1H), 7.31-7.37 (m, 2H), 7.44-7.55 (m, 3H), 8.00 (s, 
2H). 

immmi 3 7] 

i/-2-^^/V7 P n^^T5: K 3 7) 

{t^^ 1 3 6 (150 mg, 0.555 mmol) & DMF (2.5 mL) fc?g$?U 2 - t Kn 
3fV— 2— ^/K^n/^^ (116 mg, 1.11 mmol), EDC i»±& (313 mg, 1.11 
mmol) $3 £TP1 - t Ko^r^V/ h !) 77*- /V— TkfE* (170 mg, l.ll mmol) 
£r*Px.T, 50°C^ 3 mmWkWVt'o RJfcWifcyk&lJUTLX, fEIfc^A'-Cttffi Lfco 

L7tl 0 # hfltzMU^^ V % fns* 7A^n^b^77^- (^f - V : 
^/V=l : 1) tSltSitia^ ^fB'fb^l 3 7 (158 mg, 80%) 3r#fc 0 
iH NMR (CDCls, 8 ppm): 1.63 (s, 6H), 6.44 (dd, J = 1.8, 3.5 Hz, 1H), 7.21 (dd, J = 
0.7, 3.5 Hz, 1H), 7.38 (dd, J = 0.7, 1.8 Hz, 1H), 7.39-7.53 (m, 3H), 7.78-7.82 (m, 
2H), 10.6 (s, 1H). 
APCIMS m/z: [M+H] + 357. 
Ht&: 153-154 °C. 

mnm 1 3 8 ] 

N- [5-^<>-yV/l/-4- (2-7V;V) f77*-/V-2 — f/H - 1 - fc Kn^r 
VS/7n7°n^y*;^>t5 K-ffc^ 1 3 8) 

H;fe#!Jl 3 7i»LT, 2-t Kndrv--2-^^/^n^^(D^t>«9^1 
-t Kn n^n^^^/KV^^ffll^ -fi^#> 1 3 6 (150 mg, 0.555 

mmol) frbimmik&m l 3 8 (151 mg, 77%) £#7c 0 
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iH NMR (CDCI3, 8 ppm): 1.26-1.32 (m>, 2H), 1.51-1.56 (m, 2H), 6.41 (dd, J = 1.8, 
3.5 Hz, 1H), 7.13 (dd, J = 0.7, 3.5 Hz, 1H), 7.34 (dd, J = 0.7, 1.8 Hz, 1H), 7.37-7.42 
(m, 2H), 7.49-7.52 (m, 1H), 7.77-7.80 (m, 2H), 10.31 (s, 1H). 
APCIMS xo.It,- [M+H] + 355. 
M: 202-205 °C. 

immm 139] 

N- [5-^yyV/l—4- (2-7])/l') fTy^- 2 — f/l>] -3- (N, N 

-v^^/Kfr/v-^e-f 7i/) ^yxr.s: K Oft^#)l 3 9) 

X$I1 

y7^/Vi^ (2.00 g, 11.1 mmol) £ THF (60 mL) |C^?L,2.0 mol/L 

^ f;V7 ^ * J — 7V|g^ (11.1 ml, 22.2 mmol) % EDC (4.27 g, 22.2 

mmol) *3 J;7J? 1 - t Fa ^v^O-^ b P 7y- /l>— zKfP% (3.40 g, 22.2 mmol) £r 

uq%.x, mmrr*2^mtw\^-k.o Eu&mcfc&toX-x* mm=^^xmm^tc 0 

= 1:3) ^iftltSrt^j;!), 3-.(N, N-S^^Vl'tf/W^e^/VO £&#gfc 
^ ^VV (2.30 g, 100%) £#fc 0 
XfM 2 

Iilt#fetl5 3- (N, N-^^VKfc/W-^-f /V) gcM^^^V (2.30 g, 
11.1 mmol) &**;-/Uh7l<.<Dm&mM (1:D (50 mL) l£*g#?U TkMfcV ^ 
!7A— 7KfP#J (932 mg, 22.2 mmol) ^PxlT, ^^.7? 1 0#^^#bfc o 
3mol/Li»£;£in;iTpH 3r 3 ^Jf tti U/c@#:^t»L, 3- (N, N-v 5 

^^•/^/W^-T/l/) (2.12 g, 99%) £r#7c 0 

iH NMR (DMSOde, 8 ppm): 2.89 (s, 3H), 2.97 (s, 3H), 7.36-7.37 (m, 2H), 7.89-7.95 
(m, 2H). 

Xg3 

mmim 3 7 tmm^vx, 2-t ^vt^^-2-y^-/^^y<^m(Di^^^, 

XM2XMbfri%3- (N, N-^^f/^yw^d'^) ^S#BfeSrfflv\ fc&mi 
3 6 (184 mg, 0.680 mmol) 75^^13^^ 1 3 9 (138 mg, 46%) £#fc 0 
iH NMR (DMSC~d 6 , 8 ppm): 2.94 (s, 3H), 3.02 (s, 3H), 6.50 (dd, J = 1.8, 3.5 Hz, 
IH), 6.94 (dd, J = 0.8, 3.5 Hz, IH), 7.45-7.49 (m, 3H), 7.56-7.73 (m, 5H), 8.16-8.20 
(m, 2H). 

APCIMS m/z: [M+H] + 386. 
MM- 222-224 °C. 
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IMMm 14 0] ' . 

/v] try >?^-4 -77/V/t^f^ K ({Mho) 

H«!ll 3 7 il^itLt, 2-t Kn^ri/- 2 - y ^/K7W^^<7>ft;b !9 Id 
WO03/043636 HHB*ft©^fe^#fctL5 V — ^^^ffiiv 

1 3 6 (500 mg, 1.85 mmol) d^feWfB'fb'^fe 14 0 (712 mg, 91%) 3r#fc 0 
iH NMR (CDCls, 8 ppm): 4.69 (s, 2H), 6.22 (dd, J = 1.7, 3.3 Hz, 1H), 6.97 (d, J = 
3.3 Hz, 1H), 7.12 (d, J = 1.7 Hz, 1H), 7.39-7.64 (m, 4H), 7.81-7.85 (m, 3H), 
8.66-8.68 (m, 1H). 

mmm hi] 

N- 4- (2-7U/V) f7y-/V-2 — f/K] -2- (vM^ 

a-t 5: y y ^vv) t° y 4 -^/v^>it- ^ K 1 4 1 ) 

1 4 0 (100 mg, 0.236 mmol) £ 2.0mol/L v>y f/V7 ^ V(D7 y 7 — /V^ 
^ (2 mL) \zmm^ «Wb7c 0 TO^Xfl-aAb, I^^^-etttBU 

■vmm-rz ^tKxv, mmit^-m 141 (42.0 m g , 41%) 

iH NMR (CDCls, 8 ppm): 2.30 (s, 6H), 3.65 (s, 2H), 6.30 (dd, J = 1.8, 3.3 Hz, 1H), 
7.06 (d, J = 3.3 Hz, IH), 7.21 (d, J = 1.8 Hz, IH), 7.39-7.44 (m, 2H), 7.52-7,57 (m, 
IH), 7.65 (dd, J = 1.5, 5.0 Hz, IH), 7.80 (d, J = 1.5 Hz, IH), 7.81-7.87 (m, 2H), 8.72 
(d, J = 5.0 Hz, IH). 
APCIMS m/z: [M+H] + 433. 
205-209 °C. 

• imnm 142] 

N- [5-^0-^7^-4- (2-^y/V) f77*- )V- 2 — ( JV\ -2 - [N- (2 

- >»y ^-/vr ^ y -N-y f-;vT ^ y y ^vr] t° y v>^- 4 -TJ/^^^f- 5; 
k at-^m 142) 

|ft« 14U mUK UT, 2.0mol/L =f-;VT % ^<D* $ y — /Ht^'ftib <9 
&CN, N, N' - h y y ^/K^l/^T^VSrJ^, ft^HO (170 mg, 0.401 
mmol) /^bllllB^^ 1 4 2 (90.7 mg, 46%) £r#fc 0 
- iH NMR (DMSO-de, 8 ppm): 2.31 (s, 3H), 2.48 (s, 3H), 2.49 (s, 3H), 2.70 (t, J = 6.2 
Hz, 2H), 2.84 (t, J = 6.2 Hz, 2H), 3.78 (s, 2H), 6.42 (dd, J = 1.9, 3.2 Hz, IH), 6.88 
(dd, J = 0.8, 3.2 Hz, IH), 7.35-7.44 (m, 3H), 7.47-7.55 (m, IH), 7.64-7.69 (m, 2H), 
7.88 (dd, J = 1.9, 5.1 Hz, IH), 8.06 (m, IH), 8.62 (dd, J = 0.8, 5.1 Hz, IH). 
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APCIMS m/z: [M+H] + 490. 

immm 143] 

N- [5-^>-y-f/V-4- (2-7!J^) f7/-/V-2 — f/V] -2- [N- (2 

^ Mfc^ 14 3) 

MMM 1 41 t fflfflZ. LT, 2.0mol/L v 5 ^ f/WT ^Z/(b*?S ~J\^®l&<Dfot> <9 
fUN — (2-^ h^iX^^/V) -N-^f-^3i^vyi?7 5 V«rJBV\ fc-g-i&l 1 4 0 

(170 mg, 0.401 mmol) ^fcffBft^ft©7y-ft:%#fc. #6>tL7> 7 y 
4mol/L SjbX*©SH^f 2) ^ £ Kl £ «9 , ^ffl^^ 1 4 3 (182 mg, 
83%) £r#fc 0 

iH NMR (DMSO-de, 8 ppm): 2.87 (s, 3H), 3.31 (s, 3H), 3.41 (t, J = 5.4 Hz, 2H), 3.77 
(t, J = 5.4 Hz, 2H), 4.59 (s, 2H), 6.48 (dd, J = 1.6, 3.2 Hz, 1H), 6.89 (dd, J = 0.8, 3.2 
Hz 1H), 7.41-7.49 (m, 3H), 7.55-7.61 (m, 1H), 7.70-7.76 (m, 2H), 8.11 (dd, J = 1.6, 
5.1 Hz, 1H), 8.21 (d, J = 1.6 Hz, 1H), 8.90 (d, J = 5.1 Hz, 1H). 
APCIMS m/z: [M+H] + 477. 
[IH2&M14 4] 

N- [5-^i/yVA—4- (2-7P/^) - 2- (^/V* 

V J * ^/V) t° y W- 4 -%A''#*yr 5; K itt&m 14 4) 

HJfefll 1 4 1 £ IHil^ L"C, 2.0mol/L f"/^7 ^ * / — /l^&O^ib «9 

^/Vtfs y ^£r/BV\ {frg^ 1 4 0 (100 mg, 0.236 mmol) 14 4 

(52.0 mg, 49%) £r#fc 0 
iH NMR (CDC1 3 , 8 ppm): 2.52-2.53 (m, 4H), 3.71 (s, 2H), 3.72-3.75 (m, 4H), 6.29 
(dd, J = 1.8, 3.5 Hz, IH), 7.04 (d, J = 3.5 Hz, IH), 7.21 (d, J = 1.8 Hz, IH), 
7.39-7.45 (m, 2H), 7.53-7.58 (m, IH), 7.62 (dd, J = 1.8, 5.1 Hz, IH), 7.80 (d, J = 1.8 
Hz, IH), 7.83-7.87 (m, 2H), 8.72 (d, J = 5.1 Hz, IH). 
APCIMS m/z: [M+H] + 475. 
It&: 212-213 °C 

mmm 145] 

N-[5 — <yyV/V-4- (2-7!)^) f 77*-^- 2 — i /V] — 2 — [N— (2 
y^%y^;V) -N-^^T? /]fc: o y v?>--4-^7V#>i^^ K Wb^4S» 1 

4 5) 

»il 3 7 t|Hil^b-C, 2-t Kn^rv-- 2 -^/K/n^>^<7>ft:b ^ &£2 
- [N- (2-^ h^v^^/v) -N-y^;P7^7] try i?>-4-*/\'tf>Wt$: 
M1 3 6 (100 mg, 0.370 mmol) fe^fB-ffr^ 1 4 5 (40.0 mg, 23%) 
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iH NMR (DMSO-de, 8 ppm): 3.13 (s, 3H), 3.35 (s, 3H), 3.59 (t, J = 5.5 Hz, 2H), 3.79 
(t, J = 5.5 Hz, 2H), 6.35 (dd, J = 1.8, 3.5 Hz, 1H), 6.89 (dd, J = 1.3, 5.1 Hz, 1H), 
7.01 (d, J = 1.8 Hz, 1H), 7.07 (d, J = 3.5 Hz, 1H), 7.38-7.43 (m, 2H), 7.51-7.56 (m, 
1H), 7.79 : 7.82 (m, 2H), 8.06 (d, J = 1.3 Hz, 1H), 8.26 (d, J = 5.1 Hz, 1H), 10.70 (br 
s, 1H). 

APCIMS m/z: [M+H] + 463. 
lt& : 145-147 °C. 
imMM 14 6] 

N - [ 5 W JV- 4- ;V— 2 — f ?V\ — 2 - V vV 

fc° V 4 ^ K (A\^x*fo 14 6) 

MMmi 3 7 i»Lt, 2-t Kn ^r^- 2 - ^ f /^n/^^Cft^ !) 2 
-fc°-<y vV^f y^3^^^rfflV\ ik^mi 3 6 (100 mg, 0.370 mmol) frbU 

1 4 6 (89.0 mg, 52%) £r#7h 0 
iH NMR (DMSO-de, 8 ppm): 1.55-1.64 (m, 6H), 3.61-3.65 (m, 4H), 6.51 (dd, J = 1.8, 
3.5 Hz, 1H), 6.96 (d, J = 3.5 Hz, 1H), 7.12 (d, J = 5.0 Hz, 1H), 7.43-7.51 (m, 4H), 
7.58-7.63 (m, 1H), 7.72-7.74 (m, 2H), 8.27 (d, J = 5.0 Hz, 1H), 13.38 (br s, 1H). 
APCIMS m/z: [M+H]+ 459. 
ffik/%: 195-198 ^C. 

mmm 147] 

2-^nn-N- [5 — <lsy*4 ;V- 4 - (2-73J/1-) f7^/V-2 — < )V\ fc° 
V -si/- 5 -iojv-m^ ^ K 14 7) 

MMiH 1 3 7 t m^te L-T, 2 - t Kn df-^- 2 ^■/K^n/^HOfftb 9 6 
-^pp-3f-yMl\ -(^1 3 6 (500 mg, 1.85 mmol) 3&»&aiflBfb#4& 1 
4 7 (583 mg, 77%) £r#fc 0 

iH NMR (CDCls, 8 ppm): 6.31 (dd, J = 1.8, 3.3 Hz, 1H), 7.02 (d, J = 3.3 Hz, 1H), 
7.21 (d, J = 1.8 Hz, IH), 7.39-7.46 (m, 3H), 7.52-7.57 (m, IH), 7.79-7.82 (m, 2H), 
8.16 (dd, J = 2.6, 8.1 Hz, IH), 8.93 (d, J = 2.6 Hz, IH). 

immm 1 4 8 ] 

N-[5—<^yV/V-4- (2-7'j/V) f7^-2-^/H-2- ; eMy J 
- 5 - tr y ^-ZijVtS^ * K iAY&m 14 8) 
ft^l 4 7 (100 mg, 0.244 mmol) %^r/VfrV^ (lmL) U 80 o C"C 1 

ftmmw^fea 5ijfcmzfc%to?LT, ^iwiinLfc, ^rawisri&^iitsftTk-c 
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m NMR (CDCls, 8 ppm): 3.67-3.70 (m, 4H), 3.80-3.83 (m, 4H), 6.37 (dd, J = 1.8, 
3.7 Hz, 1H), 6.62 (d, J = 9.2 Hz, 1H), 7.14 (d, J = 3.7 Hz, 1H), 7.30 (d, J = 1.8 Hz, 
1H), 7.38-7.43 (m, 2H), 7.51-7.56 (m, 1H), 7.80-7.83 (m, 2H), 7.97 (dd, J = 2.6, 9.2 
Hz, 1H), 8.73 (d, J = 2.6 Hz, 1H), 10.02 (br s, 1H). 
APCIMS m/z: [M+H]+ 461. 

imnm 149] 

n- [5-^y^/v-4- (2-7U;v) fry v /v-2 — i )V\ 
1 , 2 kp try 5 -ft/istf^-v-^ k at&m 147) 

MMMl 3 7 t»UT, 2-t Kn^v-- 2 -^^/^n^^©{-t^i9 (-6 
-t =t^-^m^^^, it&mi 3 6 (500 mg, 1.85 mmol) ^bUmit^ 

mi 4 9 (180 mg, 25%) £#fc 0 

iH NMR (DMSO-de, 8 ppm): 6.41 (d, J = 9.7 Hz, 1H), 6.48 (dd, J = 1.8, 3.5 Hz, 1H), 
6.93 (d, J = 3.5 Hz, 1H), 7.41-7.46 (m, 3H), 7.55-7.60 (m, 1H), 7.68-7.70 (m, 2H), 
8.02 (dd, J = 2.8, 9.7 Hz, 1H), 8.44 (d, J = 2.8 Hz, 1H). 
APCIMS m/z: [M+H] + 392. 
fife^t: > 300 °C. 

mmw 150] 

N- [5— <V)/>f/V-4- (2-7!J;V) f7/w>- 2 — f/V] -1-^^/V- 
2-i?t Kot°^>?y-5-^;^>t5 K (M15 0) 



<k^#J 1 4 9 (100 mg, 0.255 mmol) £ DMF (1.2 mL) \Z.*MM U 55%7klli'fb 
th!) 7^ (22.0 mg, 0.511 mmol) ^5^1^ 3 <7{fc;^ ^/V (0.0159 mL, 0.255 mmol) 

&MtLX^ ^iS.-C?3^|«JSS#Lfeo KJ^i-Tk^P^LT, 7nn*;^t#fflbfc 0 

mik&yo 15 0 (71.0 mg, 68%) §f#fc 0 

iH NMR (DMSO-de, 8 ppm): 3.99 (s, 3H), 6.45 (dd, J = 1.8, 3.5 Hz, 1H), 6.91 (d, J = 
3.5 Hz, IH), 7.38-7.43 (m, 3H), 7.51-7.57 (m, IH), 7.65-7.67 (m, 2H), 7.94 (d, J = 
5.0 Hz, IH), 8.09 (s, IH), 8.71 (d, J = 5.0 Hz, IH). 
APCIMS m/z: [M+H] + 406. 
i#l&: 220-225 °C. 

immrn 1511 

N-[5 ^yV/l^-4- (2-7!i;V) ^TV*— /V- 2 M - 1 -ac^vi/— 2 



5 n t \Z. <fc 9 % ^|B{b^#) 14 8 (81.0 mg, 72%) £r#7t 
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2-5?fc K'ntrjJ ^V-5-^/V7jf=3rf-^ K. Offrg^ 1 5 1) 
2 1 "C# ft 3 u £ ffl V \ 1 3 6 (100 nig, 0.370 mmol) fah 

mmik&m 151 (70.0 mg, 45%) &#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.36 (t, J = 7.1 Hz, 3H), 4.00 (q, J = 7.1 Hz, 2H), 6.27 
(dd, J = 1.8, 3.3 Hz, 1H), 6.50 (d, J = 9.5 Hz, 1H), 6.95 (d, J = 3.3 Hz, 1H), 7.17 (d, 
J = 1.8 Hz, 1H), 7.37-7.42 (m, 2H), 7.50-7.56 (m, 1H), 7.69 (dd, J = 2.6, 9.5 Hz, 1H), 
7.78-7.82 (m, 2H), 8.23 (d, J = 2.6 Hz, 1H), 11.28 (br s, 1H). 
APCIMS m/z: [M+H] + 420. 
MM- 109-114 °C. 

mmm 152] 

N- [5-^yy'-f;l-4- (2-7!)^) f7/-^-2 — < >V\ - 2 — Hr^V — 
1- (t°y ^^-4-^/1/^^71^) -1, KPt o yv?y-5-^;^>t^ 
K <&&m 15 2) 

mmmi 3 7i»Lt, 2 -£ Kn 2 - y f ;^n/>yi©ftt) D t# 
#^!j2 2^1#fe;fr£^#/v£fflV\ ih^mi 3 6 (100 mg, 0.370 mmol) frhW; 
mt^-m 1 5 2 (75.0 mg, 42%) £#7c 0 

iH NMR (DMSO-de, 8 ppm): 5.22 (s, 2H), 6.49 (dd, J = 1.8, 3.5 Hz, 1H), 6.55 (d, J = 
9.6 Hz, IH), 6.92 (d, J = 3.5 Hz, IH), 7.28 (d, J = 5.9 Hz, 2H), 7.41-7.47 (m, 3H), 
7.56-7.61 (m, IH), 7.68-7.72 (m, 2H), 8.10 (dd, J = 2.5, 9.6 Hz, IH), 8.54 (d, J = 5.9 
Hz; 2H), 8.91 (d, J = 2.5 Hz, IH), 13.01 (br s, IH). 
APCIMS m/z: [M+H] + 483. 
it&: 270-275 °C. 
M«l 5 3] 

N- [5 — <ls-Js< (2-7!)^) — f/Kl t°!J^y-4 
K Uk&Wl 5 3) 

mmmi 3 7i»Lt, 2-t }?u**/-2-7vs*:<'&t<Dttt>V\Z.\f})#'i? 
is- 4 -#/l^V^£r;]!V\ ih-^-m 1 3 6 (150 mg, 0.555 mmol) frhWMit&^Q 
1 5 3 (154 mg, 74%) £r#7h 0 

iH NMR (DMSO-de, 8 ppm): 6.49 (dd, J = 1.8, 3.5 Hz, IH), 6.94 (d, J = 3.5 Hz, IH), 
7.41-7.47 (m, 3H), 7.56-7.59 (m, IH), 7.69-7.72 (m, 2H), 8.22-8.25 (m, IH), 
9.51-9.53 (m, IH), 9.71-9.73 (m, IH). 
APCIMS m/z: IM+H1+ 377. 
MM'- 225-248 °C. 
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imMM 154] 

N- [4- (2-7D/V) —5— (2-y ^yw<vyV/>) ^-T9— ?V— 2 -4/^1 

^7/W^5: ^mtert-^/V Offrg^l 5 4). 
Xfll 

y^-J— )V (2.00 g, 12.3 mmpl) £r THF (40 mL) («ts 0°C7? 55%7klff'm ' 
i~ K !J (1.02 g, 23.4 mmol) Sr/JP^T, 0°C7? 30 #Hatf# Lfc„ 

2-^f/Wy^/V=^P!) K (4.16 mL) ©THFM (10 mL) SrilSTU ^ 

HfcSjS%VP*^*7^^P^b^77^- (^^ri;-^ : f^cc^/l/=9 : 1) . 

•VffiWki-Z Z.t\^£<9, 2-t ^J^M^m? x. —As (2.88 g, 64%) &#fc 0 

*H NMR (CDC1 3 , 8 ppm): 2.68 (s, 3H), 7.15-7.35 (m, 5H), 7.37-7.51 (m, 3H), 8.16 

(dd, J = 1.9, 5.1 Hz, 1H). 

APCIMS m/z: [M+H] + 213. 

8 7?# btiS'fb^ h (520 mg, 1.51 mmol) & THF (4 mL) ld$£fl¥ U 
-78°C, T7V^^^T^1.58mol/Ln--7^/l-y^f7AOn-^^.ir-^^ (2.10 
mL, 3.32 mmol) ^*Dx.T, -78 0 C"e 10 £OS»X® 1 7?#fetLfc ■ 

2—^ ^-/^ a (960 mg, 4.52 mmol) <D THF MM (4 mL) IrlT U 

7?tttfclbfc 0 ^S^SfO^TR-e^L. ^7K»-^^v"77»7?^:#Lfc^, ^ 
ifc«r&fcET-e®5feL;fco #fetbfe2ftifc*^y %>?A'jj s 7J>>?xi'* h^yy-c— (^^r 
ir-^ : f^^^/V=3 : 2) ^ftSi - ^ - £ £ 0 * HIE-ffc^ 1 5 4 (250 mg, 43%) 

iH NMR (CDCla, 8 ppm): 1.48 (s, 9H), 2.42 (s, 3H), 6.45 (dd, J = 1.6, 3.5 Hz ,1H), 
7.13-7.40 (m, 5H), 7.50-7.55 (m, 1H), 8.86 (br s, 1H). 
APCIMS m/z: [M+H]+ 385. 

immm 155] 

2 — T 5; J -A — (2-7U;V) f77- ;v— 5 -A ;v= 2 — ^ ^-jvy^=- ;v=^r h 

^ Uk&m i 5 5) 

HJfeM 136i IH^tc: LTs fl^-a^ 13 5 Oftfr 9 \Z.\V&m 1 5 4 (250 mg, 0.650 
mmol) ^MMIB^#31 5 5 (132 mg, 30%) £#fc 0 

iH NMR (DMSO-de, 8 ppm): 2.37 (s, 3H), 6.40 (dd, J = 1.6, 3.2 Hz, 1H), 7.05-7.30 
(m, 4H), 7.39 (dd, J = 0.5, 1.6 Hz, IH), 8.05 (br s, 2H). 
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APCIMS m/z: [M+H] + 285. 

mmm 1 5 6 ] 

N- [4- (2-7U;V) -5- f7^-2-^/V] 
fc° y ^V- 4 5; K 15 6) 

;W V * V y ^t5- t Kl J; 19 , <ft^#5 a <Dftt> «9 1 5 5 (160 mg, 0.561 

mmol) frbmt&it^ 1 5 6 (120 mg, 55%) Lt#fco 

iH NMR (DMSO-de, 8 ppm): 2.31 (s, 3H), 6.52 (dd, J = 1.9, 3.5 Hz, 1H), 6.95 (d, J = 

3.5 Hz, 1H), 7.30-7.45 (m, 2H), 7.51 (d, J = 1.9 Hz, 1H), 7.52-7.55 (m, 2H), 8.02 (dd, 

J = 1.6, 4.6 Hz, 2H), 8.83 (dd, J = 1.6, 4.6 Hz, 2H), 13.58 (br s, 1H). 

APCIMS m/z: [M+H] + 390. 

mmm 157] 

N- [4- (2-yy /V) -5- (-3-y 9vW<VyV/V) f-T/- /V-2— T/V] 

^mteTt-^^/v 5 7) 
mmmi 5 4 ^notttiyr, 2-^f;^yyv^=^n y ^S-y^- 
yVO-yV ^=y n V K£fflV\ ##^1J 8 -tr#btL§^-a-^h (520 mg, 1.51 mmol) 
fahmmfc&t&l 5 7 (180 mg, 31%) <gr#fc 0 

iH NMR (CDC1 3) 8 ppm): 1.52 (s, 9H), 2.35 (s, 3H), 6.39 (dd, J = 1.9, 3.5 Hz, 1H), 
7.09 (d, J = 3.5 Hz, IH), 7.26-7.33 (m, 3H), 7.53-7.59 (m, 2H), 8.55 (br s, IH). 
APCIMS m/z: [M+H] + 385. 

immm 1 5 8 ] 

2 -7 5 / — 4— (2 — ~7 V ;V) f7/"/V- 5 —4A'= 3-^f-;P7x^=^ h 
>- (^#> 15 8) 

136i tt, fc^Jfc 13 5 <Dfot> «9 Wk&Vn 1 5 7 (180 mg, 0.468 

mmol) ^MMfB-fb^#J 1 5 8 (133 mg, 100%) £r#fco 

iH NMR (DMSO-de, 8 ppm): 2.25 (s, 3H), 6.41 (dd, J = 1.6, 3.2 Hz, IH), 6.80 (d, J = 
3.2 Hz, IH), 7.18-7.36 (m, 6H), 7.98 (br s, 2H). 
APCIMS m/z: [M+H] + 285. 

mmm 159] 

N- [4- (2-^y/V) -5- (3-^^vl^VyV/V) J-TV— /V-2-- f/Kl 

t° y 4 -#/i^3f.f- ^ k ut&m 159) 

/ix-C y y y y — I" § iila!), a <Dftt> «9 \z.ft&m l 5 8 (133 mg, 0.468 

mmol) ^b^IW3^%1 5 9 (97.0 mg, 51%) %mM&Mfcb UT#fc c 
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iH NME (DMSO-de, 8 ppm): 2.35 (s, 3H), 6.54 (dd, J = 1.6, 3.5 Hz, 1H), 7.17-7.21 
(m, 1H), 7.23 (dd, J = 0.8, 3.5 Hz, 1H), 7.30-7.43 (m, 3H), 7.62 (dd, J = 0.8, 1.6 Hz , 
1H), 8.00 (dd, J = 1.6, 4.6 Hz, 2H), 8.83 (dd, J = 1.6, 4.6 Hz, 2H), 13.61 (br s, 1H). 
APCIMS m/z: [M+H] + 390. 

imMmi 6 o] 

N- [4- (2-7V/l<>) -5- f7y-/W2 — f/Kl 

t°y v ? V-4-^7/V^drih^ K 6 0) 

MMin9 9 t»Lt, Jl^^/W^^r^oft^D l.Omol/L p- b 
/W /W ^ £ A. :/ n ^ K© THF SSSSSrffi V \ J — A/ 1 */^;Vx-<—T;V(D 

2a^asK*e y * 7 y — -r^ r. £ m £ p , 9 8 (200 m g , 0.558 mmoi) bm 

flBfb#4& 16 0 (113 mg, 52%) Itifc, 

iH NMR (DMSO-de, 8 ppm): 2.37 (s, 3H), 6.53 (dd, J = 1.8, 3.3 Hz, 1H), 6.95 (d, J = 
3.3 Hz, 1H), 7.28 (d, J = 8.1 Hz, 2H), 7.54 (d, J = 1.8 Hz, 1H), 7.66 (d, J = 8.1 Hz, 
2H), 8.03 (dd, J = 1.5, 4.5 Hz, 2H), 8.84 (dd, J = 1.5, 4.5 Hz, 2H), 13.58 (br s, 1H). 
APCIMS m/z: [M+H] + 390. 

immm 1 6 1 ] 

N- [4- (2-^y/V) -5- (2-7< ^^y^/V)'f7^-'2 f/V] 

#/W^ * tert— ^^-/l> Ut^yo 16 1) 

^r^yyV/I-=^ny K£rffiV\ 8 "C^ b^S-fb^ h (520 mg, 1.51 

mmol) J&^WI&ffc^l 6 1 (360 mg, 67%) £#fc 0 

iH NMR (CDCI3, 8 ppm): 1.48 (s, 9H), 3.74 (s, 3H), 6.45 (dd, J = 1.9, 3.5 Hz, 1H), 
6.83-6.92 (m, IH), 6.97 (ddd, J = 0.8, 7.3, 7.3 Hz, IH), 7.35-7.37 (m, IH), 7.39-7.43 
(m, 2H), 7.54-7.57 (m, IH), 8.78 (br s, IH). 
APCIMS m/z: [M+H]+ 401. 

immm 1 q 2 i 

2-T^y-4- (2-7U;V) fr/-/V-5-^^=2-^ Y^^y x.-;v=fr 
V is (iY&m 16 2) 

mmn 1 3 6 t mmz. u-c, 135 19 wt^m 1 6 1 (360 mg, 1.01 

mmol) ^feWIB^k-^l 6 2 (223 mg, 73%) 

iH NMR (DMSO-de, 8 ppm): 3.64 (s, 3H), 6.42 (dd, J = 1.6, 3.2 Hz, IH), 6.88-7.04 
(m, 3H), 7.19-7.23 (m, IH), 7.30-7.40 (m, IH), 7.41-7.43 (m, IH), 7.97 (br s, 2H). 
APCIMS m/z: [M+H] + 301. 

mmm 1 e si 



185 



WO 2005/063743 PCT/JP2004/019778 

N- [4- (2-7 ])M - 5- (2-y h^v"<yyV^).f-7y^;l/-2 — f/Kl 
fc° y 4 -^7/V#^rf- 5 K {<\\&m 16 3) 

HJfeM3 fc^itu-c, y y^m&nftM^ y=3^->-sftS:fflv\ ^y- 

A'T? — -f 5 r. £ Id «fc «9 , a 0>ftfc> t) Cyi^^J 1 6 2 (223 rag, 0.741 

mmol) ^^|S{^1 6 3 (220 mg, 73%) ^mM^M^ft Ut#fc. 
iH NMR (DMSO-de, 8 ppm): 3.67 (s, 3H), 6.56 (dd, J = 1.6, 3.2 Hz, 1H), 7.03 (dd, J 
= 7.5, 7.5 Hz, 1H), 7.09 (d, J = 8.6 Hz 1H), 7.28 (dd, J = 0.5, 3.2 Hz, 1H), 7.40 (dd, J 
= 1.6, 7.5 Hz, 1H), 7.50 (ddd, J = 1.6, 7.5, 8.6 Hz, 1H), 7.53 (dd, J = 0.5, 1.6 Hz, 1H), 
8.00 (dd, J = 1.6, 4.3 Hz, 2H), 8.82 (dd, J = 1.6, 4.3 Hz, 2H), 13.55 (br s, 1H). 
APCIMS m/z: [M+H]+ 406. 

immm 1 6 4 ] 

N- [4- (2-7D/V) -5 - (3-^ h^y-^W/V') f7/-/V-2-^f/V] 

tr -#/v#>i?- ^ K (^#j i 6 4 ) 

H»ij9 9 il^g&fcLT. Ift7x^/W^v")A©ftfci)|: l.Omol/L m-y 

-t;KZ)MM-C y * 9 y — i"S - £ ^ «t t» * 9 8 (200 mg, 0.558 mmol) 

d^*l&ft:«^4lJ 1 6 4 (165 mg, 72%) &fflk&mfct Ut#fc. 

iH NMR (DMSO-de, 8 ppm): 3.75 (s, 3H), 6.53 (dd, J = 1.6, 3.5 Hz, 1H), 6.97 (dd, J 

= 0.5, 3.5 Hz, 1H), 7.17 (ddd, J = 1.1, 2.7, 7.5 Hz, 1H), 7.22-7.32 (m, 2H), 7.30-7.40 

(m, 1H), 7.52 (dd, J = 0.5, 1.6 Hz, 1H), 8.03 (dd, J = 1.6, 4.6 Hz, 2H), 8.84 (dd, J = 

1.6, 4.6 Hz, 2H), 13.59 (br s, 1H). 

APCIMS m/z: [M+H] + 406. 

imMffl 16 5] 

n- [4- (2-7U/V) -5 - (4-y h^s^yyV/y) f7^-2-^/v] 

t°y i^-4-#/l^=3r1f-5; K Offrg^l 6 5) 

MMM9 9 trnm^^X, Ift 7 x ^ v") A ©j^^ !) t 0.5mol/L p-y 
hdfy7x-;l/v^;/7A7'o? K©THFjg*fc«:JlV\ J — /Vt S?:n^yVcn 
^^©$ft^?&j&"T* !J^9P — i~5 r. £ t!l «t 9 , ffr^Mfo 9 8 (200 mg, 0.558 mmol) 
^^IBft#ill6 5 (121 mg, 53%) ^^@^tlt#fc 0 
iH NMR (DMSO-de, 8 ppm): 3.09 (s, 3H), 6.53 (dd, J = 1.6, 3.5 Hz, 1H), 6.89 (dd, J 
= 0.8, 3.5 Hz, IH), 7.00 (dd, J = 2.2, 8.9 Hz, 2H), 7.55 (dd, J = 0.8, 1.6 Hz, IH), 7.76 
(dd, J = 2.2, 8.9 Hz, 2H), 8.03 (dd, J = 1.6, 4.6 Hz, 2H), 8.84 (dd, J = 1.6, 4.6 Hz, 
2H), 13.54 (br s, IH). 
APCIMS m/z: [M+H] + 406. 
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immw 16 6] 

N- [5- - 4- (2— 7 DM — { JV\ 

% yf tert-^^/V (f 16 6) 
H;8fe0!l 154i IHttK: U, 2-yf;^yyV/^^ n ]) KOftfr <9 2-7;v 
tn^yyV/l/=^n!i K£ffiV\ m^mS-V^htl^it^h (520 mg, 1.51 
mmol) ^bWEffr^Mfel 6 6 (360 mg, 62%) £r#fc 0 . 

iH NMR (CDC1 3 , 8 ppm): 1.61 (s, 9H), 6.43 (dd, J = 1.6, 3.5 Hz, 1H), 7.06 (ddd, J = 
1.1, 8.7, 9.5 Hz, 1H), 7.18 (ddd, J - 1.1, 7.6, 7.6 Hz, l.H), 7.35 (d, J = 3.5 Hz, 1H), 
7.39-7.48 (m, 2H), 7.53 (ddd, J = 1.6, 7.6, 7.6 Hz, 1H), 8.56 (br s, 1H). 
APCIMS m/z: [M+H]+ 389. 

im-mm 16 7] 

2-T^/-4- (2—7VM f 5 -'f 2 - 7x^/V=^ 

b V (A\&m 16 7) 

mmm 1 3 6 1 mmz. u-c, 135 ©f^b t> icft;^ 1 6 6 (280 m g , 0.722 

mmol) 3&>b*flBfb-g46U 6 7 (190 mg, 92%) «r#fc 0 

iH NMR (DMSO-de, 8 ppm): 6.40 (dd, J = 1.9, 3.5 Hz, 1H), 6.88 (dd, J = 0.8, 3.5 Hz, 
1H), 7.14 (d, J = 8.1 Hz, IH), 7.18 (dd, J = 3.0, 3.8 Hz, IH), 7.34 (dd, J = 0.8, 1.9 Hz, 
IH), 7.36-7.49 (m, 2H), 8.17 (br s, 2H). 
APCIMS m/z: [M+H]+ 289. 

immm 1 6 8 ] 

N- [5- (2 -7/V^-n^<^yV/^) - 4- (2-7D/1/) f77^-2 — 
t?y $?^-4-;fr/l>#3MJ-$ K (ffr£4fel 6 8) 

T/l>X* 1)^79 — £ t ^ J; «9 , ffc-8^ a (Oft*? 5 Mfc^ 1 6 7 (190 mg, 
0.659 mmol) a*kflfflBffr£4fo 1 6 8 (207 mg, 80%) ^ftS#fctt#fc, 
iH NMR (DMSO-de, 8 ppm): 6.46 (dd, J = 1.9, 3.2 Hz, IH), 7.15-7.25 (m, 3H), 
7.36-7.46 (m, 2H), 7.49 (dd, J = 0.8, 1.9 Hz, IH), 7.96 (d, J = 5.4 Hz, 2H), 8.63 (d, J 
= 5.4 Hz, 2H). 
APCIMS m/z: [M+H] + 394 

immm 1 6 9 ] 

N- [5- (3-7/V^-n^^y-Y/H - 4- (2-7D/V) ^TV* — As— 2 — A A*] 

tl^y-4-w>t5 K iik&mi 6 9) 

mM®\ 9 9 iiitat, .^^^^/W^v-^AcD^^^O.Smol^m-y 
fVHr P7x ^ v'^AT'n^ Y<D THF J£ V \ ^^vvzc— tVP"? V X 
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7 V ~irZ> ^t^£<9, ik&Wd 9 8 (200 mg, 0.558 mmol) frhW&tt&lfo 169 

(70.0 mg, 32%) &mM&Mtek LT#fc 0 
iH NMR (DMSO-de, 8 ppm): 6.53 (dd, J = 1.8, 3.6 Hz, 1H), 6.97 (d, J = 3.6 Hz, 1H), 
7.40-7.55 (m, 5H), 8.03 (dd, J =. 1.5, 4.2 Hz, 2H), 8.84 (dd, J = 1.5, 4.2 Hz , 2H), 
13.64 (br s, 1H). 
ESIMS m/z: [M+H]+ 394. 

immm 170] 

n- [5— - 4- (2-yy/v) fry- ?v- 2 -- 

t o yv?y-4-^/;^>t5 K (ft^fei 7 0) 

9 tlDSlutT, JMb:7^~/l^^v^^<Df^;fr D l.Omol/L p-7 

— y ^ 7 y — T 5 r £ £ 19 N 9 8 (200 mg, 0.558 mmol) 

1 7 0 (132 mg, 60%) 3r2&6@#fc UT#7h 0 
*H NMR (DMSO-de, 8 ppm): 6.53 (dd, J = 1.6, 3.5 Hz, 1H), 6.92 (dd, J = 0.8, 3.5 Hz, 
IH), 7.28 (ddd, J = 1.9, 8.9, 8.9 Hz, 2H), 7.51 (dd, J = 0.8, 1.6 Hz, 1H), 7.81 (ddd, J 
= 1.9, 5.4, 8.9 Hz, 2H), 8.03 (dd, J = 1.9, 4.6 Hz, 2H), 8.84 (dd, J = 1.9, 4.6 Hz, 2H), 
13.60 (br s, IH). 
ESIMS m/z: [M+H] + 394. 
[»U7 1] 

N- [5- (2-^nn^yyV/v) -4- y*— /V— 2 — ^ ;v\ 

yj/w-^ y^tert-^^vv Offc-^1 7 1) 

mi&m i 5 4 ^ mmz lt, 2 - y f/^yy^ /v= ^p!) K^ftt? <9 ic 2 - y n 

n-<yy*-f;l/=^aD K£fflV\ 8 -^Itb^S-fb^h (520 mg, 1.51 mmol) 

/0^^fB^^ll 6 6 (290 mg, 48%) £#7i 0 

iH NMR (CDCla, 8 ppm): 1.48 (s, 9H), 6.48 (dd, J = 1.6, 3.2 Hz, IH), 7.20-7.42 (m, 
6H), 7.68 (d, J = 1,6 Hz, IH), 8.87 (br s, IH). 
APCIMS m/z: [35C1M+H] + 405, [37C1M+H] + 407. 

imnm 172] 

2 -T 5 y-4- (2-7U/W) 5 -^f/v= 2 - y p n7i=;v=^ h 

y ({b^ 17 2) 

IftfeM 13 6^ PJ^m LT, 135 (Df^t> «9 1 7 1 (290 mg, 0.716 

mmol) ^b^|S^#Jl7 2 (161 mg, 73%) £r#fc 0 

iH NMR (DMSO-de, 8 ppm): 6.42 (dd, J = 1.6, 3.2 Hz, IH), 7.03 (d, J = 3.2 Hz, IH), 
7.26-7.47 (m, 5H), 8.19 (br s, 2H). 
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APCIMS m/z: [35C1M+H] + 305, [37C1M+H] + 307. 

N- [5- -4- (2-7 y/V) fry-;V-2 — fA-l 

t°y v ? ^-4-^/V#>i^.^ K Mfr&lftl 7 3) 

17 2 (161 mg, 0.529 mmol) frhmWM&V! 17 3 (110 mg, 50%) 

iH NMR (DMSC-d 6 , 8 ppm): 6.58 (dd, J = 1.6, 3.5 Hz, 1H), 7.36 (dd, J = 0.8, 3.5 Hz, 
1H), 7.42 (ddd, J = 3.2, 6.5, 7.8 Hz, 1H), 7.51-7.59 (m, 3H), 7.65 (dd, J = 0.8, 1.6 Hz, 
1H), 8.00 (dd, J = 1.6, 4.6 Hz, 2H), 8.83 (dd, J = 1.6, 4.6 Hz, 2H), 13.69 (br s, 1H). 
APCIMS m/z: [35C1M+H] + 410, [37C1M+H] + 412. 

[MW17 4] 

N- [5- -4- (2-7V/1') f 7/^- 2 — f/V] 

V Vis- 4 £• K 17 4) 

. M1MM9 9 ^|U$t^L-C, ^^x^/W^^!)^©^!) (C 0.5mol/L m-^ 

^/POm^^-e !Jy7!) — 1~5 ^ 9 8 (200 mg, 0.558 mmol) 

7)>MJ?f5^%> 1 7 4 (124 mg, 54%) <S:Jt£,@#:£ LT#7c 0 

iH NMR (DMSO-de, 8 ppm): 6.53 (dd, J = 1.6, 3.5 Hz, 1H), 6.98 (d, J = 3.5 Hz 1H), 

7.44-7.51 (m, 2H), 7.63 (d, J = 1.6 Hz, IH), 7.65-7.69 (m, 2H), 8.03 (dd, J = 1.6, 4.6 

Hz, 2H), 8.84 (dd, J = 1.6, 4.6 Hz, 2H), 13.63 (br s, IH) 

ESIMS m/z: [35C1M+H] + 410, [>7C1M+H] + 412. 

mmm 175] 

n- [5— (4-ynn^yyV^) -4- (2-7!)/^) f7/-;v-2-^/v] 
t°y >?^-4 -#A^>-y-^ K Ub&mi 7 5) 

mmm9 9 i»tt, ji^^^/w^^i^ft^'M- i.omoi/L 

TWO^Sg^T? U ^ y y — 1"5 r. t £ «9 , 9 8 (200 mg, 0.558 mmol) 

frhwmY&m 175 (141 mg, 61%) %m&m$ft LT#fco 

iH NMR (DMSO-de, 8 ppm): 6.54 (dd, J = 1.8, 3.6 Hz, IH), 6.95 (d, J = 3.6 Hz, IH), 
7.52 (d, J = 1.8 Hz, IH), 7.52 (d, J = 8.4 Hz, 2H), 7.73 (d, J = 8.4 Hz, 2H), 8.03 (d, J 
= 6.0 Hz, 2H), 8.84 (d, J = 6.0 Hz, 2H), 13.63 (br s, IH). 
ESIMS m/z: [ssciM-H]" 408, [37C1M-H]- 410. 
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mmm 1 1 6 ] 

N- [5- -4- (2-7!)^) f7/^-2 — f/V] 

#/W^ -^tert-^/V (^#5 1 7 6) 

2 — 7 (1.00 g, 6.80 mmol) , ~7 J —)V (576 mg, 6.12 mmol) £5 

£T$ PyBOP (3.90 g, 7.48 mmol) DMF (12 mL) L, h U ^f^7 5 V 

(2.10 mL, 15.0 mmol) SrJP&T, git?4H^Lfc„ ®«£:7j< c f'K:&AU 

^SSr^P*^*7is^nvh^77^- (-^^^^ : g^^^/l/=3 : 2) T? 

^(dj; t), 2-^7/^Ift7x^ (1.24 g, 82%) £#fc Q 
iH NMR (DMSO-d 6j 8 ppm): 7.31-7.39 (m, 3H), 7.41-7.55 (m, 2H), 7.90-7.97 (m, 
2H), 8.08-8.14 (m, 1H), 8.33-8.38 (m, 1H). 
ESIMS m/z: [M+H] + 224. 
IS2 

##0»J 8 T?# btbSflfr^Hfe h (520 mg, 1.51 mmol) % THF (4 mL) KMM U 
-78°C, T/V=f^^T^\ 1.58mol/Ln-^/HJ^l7A(Dn-^^f-^^ (2.10 
mL, 3.32 mmol) ^JP^T, -78°C^ 10 #ra«#Lfc„ SiS^-Xm 1 X*nbtlfe 
2-'77;gIlt7i^ (1.00 g, 4.52 mmol) £>THF}§$? (4mL) SriTU 

ih^ : mm^^=3 : 2) -T?fttS1-5 £ £ £ «9 % ^|B^^#I 1 7 6 (355 mg, 60%) 
£r#7c 0 

!H NMR (CDCI3, 8 ppm): 1.52 (s, 9H), 6.39 (dd, J = 1.9, 3.5 Hz, 1H), 7.19-7.22 (m, 
1H), 7.26-7.28 (m, 1H), 7.50-7.65 (m, 3H), 7.67-7.75 (m, 1H), 8.54 (br s, 1H). 
APCIMS m/z: [M+H] + 396. 
[It«17 7] 

2 -7? y - 4 - (2-7 V ;v) ^7)/-;l'- 5 -- f ;v= 2 - i/T / 7x^=^ h 
>- 17 7) 

HJfe^J 136i LT, 13 5 <D\Xt> K> Wt&W 1 7 6 (355 mg, 0.900 

mmol) 1 7 7 (157 mg, 59%) &#fc 0 

iH NMR (DMSO-de, 8 ppm): 6.38 (dd, J = 1.9, 3.5 Hz, 1H), 6.80 (dd, J = 0.8, 3.5 Hz, 
1H), 7.22 (dd, J = 0.8, 1.9 Hz, IH), 7.47-7.52 (m, IH), 7.55-7.60 (m, 2H), 7.83-7.88 
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(m, 1H), 8.29 (br s, 2H). 
APCIMS m/z: [M+H] + 296. 

imMm 17 8] • 

N- [5- -4- (2-^yVW) f7^-2 — fA-] 

t° y -^y- 4 ^ k Uk-kWa l 7 8 ) 

^WiJ3 t^litLT, y h*VJRWt<nftt>9 fc4 y — = m\<\ y?J~ 

/W U^7!l — f S r. Id J; t) s ffrcHfe) a ©ftfc> <9 Hlf 1 7 7 (157 mg, 0.532 

mmol) a>kStfBfl5'&4& 1 7 8 (90,6 mg, 43%) &n&Mfck bT#7t 0 

iH NMR (DMSO-de, 8 ppm): 6.50 (dd, J = 1.6, 3.5 Hz, 1H), 7.04 (dd, J = 0.8, 3.5 Hz, 

1H), 7.45 (dd, J = 0.8, 1.6 Hz, 1H), 7.67-7.73 (m, 3H), 7.95 -8.00 (m, 1H), 8.03 (dd, 

J = 1.6, 4.3 Hz, 2H), 8.84 (dd, J = 1.6, 4.3 Hz, 2H), 13.70 (br s, 1H).> 

APCIMS m/z: [M+H]+ 401. 

mmm 179] 

n- [5— -4- (2-7U^) ^ry— /v-2— ov\ 

% l/m tert- ^f-fV ({t^ 1 7 9 ) 

mmm 1 7 6 t mm^. u-c, 2 - ->r / ^s#sso^t? •? k 3 - / 

fflV\ 8 -V&lbtlZlk&Vo h (520 mg, 1.51 mmol) b^HBfb-8^ 1 7 9 (290 

mg, 48%) £#fco 

iH NMR (CDCls, 8 ppm): 1.54 (s, 9H), 6.40 (dd, J = 1.9, 3.5 Hz, 1H), 7.05 (d, J = 
3.5 Hz, IH), 7.18 (d, J = 1.9 Hz, IH), 7.50 (dd, J = 7.8, 7.8 Hz, IH), 7.75 (ddd, J = 
1.3, 1.3, 7.8 Hz, IH), 7.94 (ddd, J = 1.3, 1.3, 7.8 Hz, IH), 7.95-7.99 (m, IH), 8.51 
(br s, IH). 

APCIMS m/z: [M+H] + 396. 

immmi 8 o] 

2 -7 5; y - 4 - (2-7D/V) f7/-/l/- 5 — i )V= 3 -^77 7x^=^> 

y (f b<^*& 18 0) 

mmm 1 3 6 1 mm?, lt, \\^m 135 oft*? «? ^t^ti 179 (290 mg, 0.733 

mmol) s6*feaSIBfb#*»l 8 0 (155 mg, 72%) Sr#fc„ 

iH NMR (DMSO-de, 8 ppm): 6.41 (dd, J = 1.9, 3.5 Hz, IH), 6.78 (dd, J = 0.8, 3.5 Hz, 
IH), 7.27 (dd, J = 0.8, 1.9 Hz, IH), 7.54 (dd, J = 7.8, 7.8 Hz, IH), 7.79 (ddd, J = 1.3, 
1.3, 7.8 Hz, IH), 7.85 (dd, J = 1.3, 1.3 Hz, IH), 7.89 (ddd, J = 1.3, 1.3, 7.8 Hz, IH), 
8.17 (br s, 2H). 
APCIMS m/z: [M+H] + 296. 

immm is n 
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n- [5- (3->7^<yy^^) --4- f-jy — /v— 2 — r^] 

n»!j3 iNiiat, ^ h^ismwxoftfrQ \zj y-^>m*m\ ; — 

18 0 (161 mg, 0.529 mmol) 7J> MJIfB'fb^ 18 1 (110 mg, 50%) 

iH NMR (DMSO-de, 8 ppm): 6.51 (dd, J = 1.9, 3.5 Hz, 1H), 6.96 (d, J = 3.5 Hz, 1H), 
7.46 (d, J = 1.9 Hz, IH), 7.65 (dd, J = 7.8, 7.8 Hz, 1H), 7.96-8.08 (m, 5H), 8.84 (d, J 
= 5.9 Hz, 2H), 13.66 (br s, IH). 
APCIMS m/z: [M+H]+ 401. 

immm 1 8 2 ] 

N- [5- -4- (2-7P/P) ^7^-2 f /I"] 

^7/W^5 ^tert-^/V ttk^m 18 2) 

mmm ± 7 & t mffiz. lt^-v't; gcsws^f^ v> k 4 - v-r / ^s#nsr 

ffiV\###!l 8 -CWfetbS-fb-^feh (520 mg, 1.51 mmol) a>k=ftWBfb-£Hfc 1 8 2 (321 
mg, 54%) £#fc 0 

iH NMR (CDCls, 8 ppm): 1.51 (s, 9H), 6.39 (dd, J = 1.9, 3.5 Hz, IH), 7.07 (d, J = 
3.5, Hz, IH), 7.17 (d, J = 1.9 Hz, IH), 7.65 (dd, J = 1.9, 8.6 Hz, 2H), 7.79 (dd, J = 
1.9, 8.6 Hz, 2H), 8.79 (br s, IH). 
APCIMS m/z: [M+H1+ 396. 

immm 1 s 3 ] 

2 -7$ J — A — (2 -7 V /V) f7^/V- 5 — f/V= 4-;/7/7x=/V=^ }> 
>- Ut&m 18 3) 

136t IrMSSK: LT, fc^fe 13 5 (D-ft^ «9 (--fb^ 1 8 2 (290 mg, 0.716 
mmol) frhmnttk^ 1 8 3 (161 mg, 73%) £r#7c„ 

iH NMR (DMSO-de, 8 ppm): 6.41 (dd, J = 1.6, 3.2 Hz, IH), 6.90 (dd, J = 0.5, 3.2 Hz, 
IH), 7.27 (dd, J = 0.5, 1.6 Hz, IH), 7.62 (dd, J = 1.9, 8.1 Hz, 2H), 7.78 (dd, J = 1.9, 
8.1 Hz, 2H), 8.18 (br s, 2H). 
APCIMS m/z: [M+H] + 296. 

mmm 1 8 a ] 

N- [5- (4-V7/^yV^) -4- (2-7 VM J-TV*—;V-2 — < Vl>] 
fc° V 4 -#/V/J^1?- 5 K (^#3 18 4) 
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1 8 3 (129 mg, 0.438 mmol) frhWffift&fy 18 1. (130 mg, 77%) 

fee 

iH NMR (DMSO-de, 8 ppm): 6.52 (dd, J = 1.9, 3.5 Hz, 1H), 6.98 (dd, J = 0.8, 3.5 Hz, 
1H), 7.46 (dd, J = 0.8, 1.9 Hz, 1H), 7.82 (dd, J = 2.2, 8.6 Hz, 2H), 7.91 (dd, J = 2.2, 
8.6 Hz, 2H), 8.03 (dd, J = 1.9, 4.6 Hz, 2H), 8.84 (dd, J = 1.9, 4.6 Hz, 2H), 13.67 (br 
s, 1H). 

ESIMS m/z: [M+H]+ 401. 

mmm 1 8 5 ] 

N- [4- (2-7JJ/V) -5 - (try — 2 -4 ;VJj;Vt$~;V) ^7^-2 
XM l 

If =i U ^ (1.00 g, 8.12 mmol) £ DMF (40 mL) t> ' N, O - 9VV 

kKn^f v-A-T 5 (1.58 g, 16.2 mmol) N EDC i^BM. (3.12 g, 16.2 mmol) % 

1 - fc Kn^f^yy' h y 7y'-/V-*ftft (2.48 mg, 16.2 mmol) & £T» U 
/V7^y (2.25 ml, 16.2 mmol) ^PxlT. 50°C^r 3 H#M^# Lfc D SJS^ISfPj* 

wtMm-r v y ^a^ksskstjp^t, gt^^-ettmbfc 0 ^mm^mmmy^m 

Srv-y U?fW7J*9 n^r h^57-f- (— : M^^VV=1 : 4) 

N-p< h^^-N-^^/Vt°y i^- 2 -#/WF>1t-5: K (988 mg, 

73%) «r#fc 0 

iH NMR (CDCls, 8 ppm): 3.39 (s, 3H), 3.73 (s, 3H), 7.32-7.37 (m, 1H), 7.60-7.68 (m, 
1H), 7.73-7.80 (m, IH), 8.59-8.61 (m, IH). 

X@2 

8 t?#fon-5'fk:#% h (500 mg, 1.45 mmol) £ THF (7.5 mL) \?MM U 
-78°C, T/V=*V^$rF~e 1.58mol/Ln-:/^/vy f ^AOn-^fyit (2.02 
mL, 3.19 mmol) RftM^-78°CX 15 #R08fc# bfc 0 BOSM^W-Xfl 

l-e^#btt^N-^ h^^-N-^^/V- 2 - t°y v^^^^/^dfih^ K (723 mg, 
4.35 mmol) &MX.X^ MLT? 1.5 W#Lfc 0 RjS^&ffiftJ&fbT V*~?.Mc 

^o-vb^77^>- (^¥1^ : Mfc^/W=l : 1) -e*t^i-5-i!{-J: ?9> 

1 8 5 (286 mg, 53%) 2r#7t 0 
iH NMR (CDCI3, 8 ppm): 1.46 (s, 9H), 6.53 (dd, J = 1.8, 3.7 Hz, IH), 7.43-7.47 (m, 
IH), 7.48 (d, J = 1.8 Hz, IH), 7.84 (d, J = 3.7 Hz, IH), 7.84-7.89 (m, IH), 8.14-8.17 
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(m, 1H), 8.70-8.71 (m, 1H). 

immm 1 s 6 ] 
18 6). 

1^1 8 5 (286 mg, 0.770 mmol) h U (2 mL) M$$?U S 

# 7^^n-7f^77^ ^i7-^ : @^^^^/V=l : 4) -eMH - ^^ 

9, ^fB-ffc-^1 8 6 (208mg, 99%) £r#fco 
iH NMR (CDCls, 8 ppm): 6.03 (br s, 2H), 6.53 (dd, J = 1.8, 3.5 Hz, 1H), 7.43-7.46 
(m, 1H), 7.51 (d, J = 1.8 Hz, 1H), 7.86-7.89 (m, 1H), 7.95 (d, J = 3.5 Hz, 1H), 
8.14-8.17 (m, 1H), 8.60-8.61 (m, 1H). 

mmmi s 7] 

N- [4- (2-7!)^) - 5- 2— < ^f-~T y* — /V— 2 

-> f/V] 1:1^^-4-*;^^^ K (^#J1 8 7) 

<ft^#> 1 8 6 (209 mg, 0.770 mmol) 3r DMF (4 mL) ^§$?U ^y^^f^ 
& (190 mg, 1.54 mmol) , EDC (296 mg, 1.54 mmol) ^J^l-tKn^ 

i/^^y" h V Ty*—^—7k%nm (236 mg, 1.54 mmol) ^PX.T, 50 o C"e 3 B#|U1J*# 

£ £ <9 % ^|B^^#) 18 7 (211 mg, 72%) SrH-feH^t 

iH NMR (DMSO-de, 8 ppm): 6.65 (dd, J = 1.7, 3.5 Hz, 1H), 7.47 (d, J = 3.5 Hz, 1H), 
7.67-7.71 (m, IH), 7.73 (d, J = 1.7 Hz, IH), 8.05 (d, J = 6.1 Hz, 2H), 8.09-8.11 (m, 
2H), 8.71-8.74 (m, IH), 8.84 (d, J = 6.1 Hz, 2H), 13.5 (br s, IH). 
APCIMS m/ Z : [M+H] + 377. 
M4,&: 218-227 °C. 

immm 1 8 s ] 

N- [4- (2-7!)^) - 5- (\fV^-2-4^^=./V) f7y-;V-2 
-^f/V] T-fe K Ut&mi 8 8) . 

1^1 8 6 (300 mg, 1.11 mmol) %t°Vi?^ (3.7 mL) fcigtf&U i^Ti?^ 
/V (0.130 mL, 1.89 mmol) &5 £U?N, N-^f;V7^ / tlv?y (6.75 mg, 0.0553 

mmol) &Mx.x, m&x3mmmwi^fc 0 ^mm^m&rxmm^s mbfiit&m 

& v- V JJ fjiV-t) 7 A^nvh^77^ (— 3^ ^ : $m^/is=2 : 1) "C^Si"f 
5 £ t \Z. i 19 s mtBte-a^ 1 8 8 (233 mg, 67%) ^mM^MW-t LT#fc 0 
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m NMR (CDCls, 8 ppm): 2.2.0 (s, 3H), 6.57 (dd, J = 1.8, 3.6 Hz, 1H), 7.49 (dd, J = 
7.2, 11.3 Hz, 1H), 7.54 (d, J = 1.8 Hz, 1H), 7.85 (d, J = 3.6 Hz, 1H), 7.90 (dd, J = 
11.3, 11.5 Hz, 1H), 8.19 (d, J = 11.5 Hz, 1H), 8.74 (d, J = 7.2 Hz, 1H), 9.72 (br s, 
1H). 

APCIMS m/z: [M+H] + 314. 
St&: 216-217 °C. 

mmm 1 s 9 ] 

N - [ 4 - ( 2 — 7 V As) - 5 — ( fc 9 V 2 f /Vjj ;Vi$=-/V) V^-JV— 2 

— f/v] ^^r^ k m&mi 8 9) 

MMMl S 8 tmUfclsX, mtT±?-/V>(D4\t>y) \Z."7*f'])A'=9 n V K (0.200 
mL, 1.89mmol) £JEV\ ft^l 8 6 (288 mg, 1.11 mmol) frbWBit&fa 1 8 
9 (297 mg, 78%) Srgfe^feH^i: UT#fc 0 

iH NMR (CDC1 3 , 8 ppm): 0.98 (t, J - 7.3 Hz, 3H), 1.68-1.84 (m, 2H), 2.37 (t, J = 7.3 
Hz, 2H), 6.57 (dd, J = 1.9, 3.5 Hz, 1H), 7.49 (dd, J = 4.9, 7.6 Hz, 1H), 7.53 (d, J = 
1.9 Hz, 1H), 7.86 (d, J = 3.5 Hz, 1H), 7.89 (dd, J = 7.6, 7.8 Hz, 1H), 8.19 (d, J = 7.8 
Hz, 1H), 8.73 (d, J = 4.9 Hz, 1H), 9.60 (br s, 1H). 
APCIMS m/z: lM+H] + 342. 
mU- 148-149 °C. 

mmm 1 9 0 ] 

N- [4- (2-7V ;V) -5- (fc°!J 2 — i ;v% ;\st$=.;V) 

- 2, 2-*?* s f-^7°v^T% K Ub&tol 9 0) 

mmmi 8 8 trnm^vx^mtT^^/v^i^vK^^^^/^^^v k (0.230 

mL, 1.89 mmol) Sr'fflV\ ft^fcl 8 6 (300 mg, 1.11 mmol) ib*hiR&&ik&& 1 9 
0 (380mg, 96%) felfi Lt#fc 0 

iH NMR (CDCla, 8 ppm): 1.36 (s, 9H), 6.58 (dd, J = 1.6, 3.2 Hz, 1H), 7.48 (dd, J = 
4.9, 7.6 Hz, IH), 7.57 (d, J = 1.6 Hz, IH), 7.89 (dd, J = 7.6, 8.1 Hz, IH), 7.92 (d, J = 
3.2 Hz, IH), 8.19 (d, J = 8.1 Hz, IH), 8.74 (d, J = 4.9 Hz, IH), 9.10 (br s, IH). 
APCIMS nx/z: [M+H]+ 356. 
186-187 °C. 

mmm 1 9 1 ] 

N- [4- (2-7VA-) - 5- (try { A** /vm^As) 7-T"S—A>—2 

-4/^1 V7°u/OJj/VvS*r-y-* K (A\&mi 9 1) 

mMmi 8 8 tmm^vx^mtT±^^(Di^^^y^u7°tiy<^^A-y^=^A-= 

? P U K (O.170 mL, 1.89 mmol) &JBV\ ft&fy 1 8 6 (300 mg, 1.11 mmol) fa 
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ibMmik&$) 19 1 (405 mg, 100%) &mM&mfct tT#fc 0 
iH NMR (CDC1 3 , 8 ppm): 0.82-0.92 (m, 2H), 1.12-1.21 (m, 2H), 1.37-1.48 (m, 1H), 
6.55 (dd, J = 1.6, 3.5 Hz, 1H), 7.46 (dd, J = 4.9, 7.6 Hz, IH), 7.53 (dd, J = 0.8, 1.6 
Hz, IH), 7.88 (dd, J = 7.6, 7.8 Hz, IH), 7.89 (dd, J = 0.8, 1.6 Hz, IH), 8.17 (d, J = 
7.8 Hz, IH), 8.7 (d, J = 4.9 Hz, IH), 10.91 (br s, IH). 
APCIMS m/z: [M+H]+ 340. 
191-192 °C. 

mmm 192] 

N— [4— (2— 7!)^) -5 — (t°y i?^— 2— 4 ;Vi$~/V) ^7/^-2 
— f >V] - 1 -tf-JV*/? urfn/^ly^/V^^^ K Mfc-g^ 19 2) 

^/V^^Sfe (221 mg, 2.22 mmol) 3r/BV\ 8 6 (300 mg, 1.11 mmol) 

ibmmfc&m 192 (305 m g , 78%) ^mn^mw-t tr#fc 0 

iH NMR (DMSO-de, 8 ppm): 0.77-0.84 (m, 2H), 1.25-1.31 (m, 2H), 1.44 (s, 3H), 
6.61 (dd, J = 1.9, 3.5 Hz, IH), 7.39 (dd, J = 0.5, 3.5 Hz, IH), 7.60-7.69 (m, IH), 7.68 
(dd, J = 0.5, 1.9 Hz, IH), 8.01-8.10 (m, 2H), 8.64-8.69 (m, IH), 12.14 (br s, IH). 
APCIMS m/z: [M+H] + 354. 
195-196 °0. 
IMMM 19 3] 

N- [4- (2-7D/W) - 5- (try </V^;V^=-;V) ^7^-2 

-4^1 */9n"79lsUA'&3r'y-* K {ft&fa 1 9 3) 

n!J K (0.210 mL, 1.89 mmol) <SrfflV\ l^il 8 6 (300 mg, 1.11 mmol) d*6> 
^fB'fb-a^ 1 9 3 (348 mg, 89%) £r2&ft-feHI{££ tt#fc a 

iH NMR (CDCls, 8 ppm): 1.77-2.38 (m, 6H), 3.33-3.48 (m, IH), 6.61 (dd,J = 1.6, 3.2 
Hz, IH), 7.40 (d, J = 3.2 Hz, IH), 7.61-7.71 (m, IH), 7.67 (d, J = 1.6 Hz, IH), 
8.01-8.10 (m, 2H), 8.68 (d, J = 4.6 Hz, IH), 12.56 (br s, IH). 
APCIMS m/z: [M+H]+ 354. 
mM- 165-170 °C. 
imMM 19 4] 

N- [4- (2-7!);V) -5- (try 2— T /VTJ/V/J^/V) f7^-2 
7V] 7h7tKP t°7 V- 4 -TJ/V^^iT- 5; K Offc^ 19 4) 
HJfeMl 8 7 iHitLt^ y^n^^cD^^!9 IU-t h7t Knt°7>* 
A-tfcV^ (288 mg, 2.22 mmol) £rfflV\ M l 8 6 (300 mg, 1.11 mmol) 
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9 4 (169 mg, 39%) &Wm.&MWt bT#fc. Q 
iH NMR (CDC1 3 , 8 ppm): 1.62-1.98 (m, 4H), 2.44-2.64 (m, 1H), 3.33-3.46 (m, 2H), 
3.95-4.07 (m, 2H), 6.57 (dd, J = 1.9, 3.8 Hz, 1H), 7.48 (ddd, J = 1.1, 4.9, 7.6 Hz, 1H), 
7.54 (dd, J = 1.6, 1.9 Hz, 1H), 7.88 (ddd, J = 1.6, 7.6, 7.8 Hz, 1H), 7.88 (dd, J = 1.6, 
3.8 Hz, 1H), 8.19 (ddd, J = 0.8, 1.1, 7.8 Hz, 1H), 8.72 (ddd, J = 0.8, 1.6, 4.9 Hz, 1H), 
9.67 (br s, 1H). 
APCIMS m/z: [M+H]+ 384. 
1^:234-235 °C. 
imMW 19 5] 

1- (text-y" h^-iy^J/^^/^) — N- [4- -5- 

2 — { =~;v) — f/v] tfv^y -^7/v^>i7-^ K (it 
19 5) 

i»jl8 7i»tt, ^y-nfyi^^ia- (tert-7 b ^U/V 
tf^/V) tr-^P (5.07 g, 22.2 mmol) &fflV\ it^l 8 6 

(3.00 g, 11.1 mmol) ^b^lB^^)1 9 5 (5.58 g, 100%) ^f«WH 

iH NMR (DMSO-de, 8 ppm): 1.30-1.59 (m, 2H), 1.41 (s, 9H), 1.81-1.93 (m, 2H), 
2.67-2.89 (m, 3H), 3.92-4.11 (m, 2H), 6.62 (dd, J = 1.6, 3.2. Hz, IH), 7.42 (dd, J = 
0.5, 3.2 Hz, IH), 7.62-7.71 (m, IH), 7.68 (d, J = 1.6 Hz, IH), 8.02-8.10 (m, 2H), 
8.66-8.70 (m, IH), 12.76 (br s, IH). 

mmm 19 ei 

N— [4 - (2-7!)^) - 5- (t°y 2—^/U^/U^=./V) f7^-2 

t^y ^>--4-^7/V^^i7-^ K (\Y&*fo 1 9 6) 

mmm 15^ mm^ ttj^i 1 4 <Di\t> k> \z.\\&m 195 (5.82 g , 11.1 mmoi) 

frhWmc&m 1 9 6 (4.25 g, 100%) £^-feHlf££ bT#fc 0 
iH NMR (DMSOde, 8 ppm): 1.74-1.92 (m, 2H), 1.98-2.12 (m, 2H), 2.79-3.02 (m, 
3H), 3.29-3.40 (m, 2H), 6.62 (dd, J = 1.6, 3,5 Hz, IH), 7.42 (d, J = 3.5 Hz, IH), 
7.63-7.70 (m, IH), 7.68 (d, J = 1.6 Hz, IH), 8.02-8.11 (m, 2H), 8.66-8.70 (m, IH). 

mmm 197] 

N- [4 - (2-7 U/V) - 5- (t°U 2-^( /Vjj/V&=^/V) ^7/^-2 

— r/v] ~i— (t°y f/v^^/v) t°^y > ? ^-4-^/^>i7-^ k (<fb 

^*1.9 7) 

HJfe^J 86i IrJ^KI ITv 8 5 <Dftt> t) 3 - t° P i^^/WW^ t K 

(0.370 mL, 3.90 mmol) MV\^r/V/iN y ^(7>ftt> 9 1 9 6 (300 mg, 0.780 
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mmol) fahmtZib&yol 9 7 (89.9 mg, 24%) &%kM&mtfct bf #fc Q 
iH NMR (DMSOd 6 , 6 ppm): 1.57-1.75 (m, 2H), 1.77-1.89 (m, 2H), 1.94-2.07 (m, 
2H), 2.38-2.68 (m, 1H), 2.79-2.91 (m, 2H), 3.52 (s, 2H), 6.61 (dd, J = 1.6, 3.2 Hz, 
1H), 7.36 (dd, J = 4.9, 7.8 Hz, 1H), 7.41 (d, J = 3.2 Hz, 1H), 7.64 (dd, J = 4.6, 4.6 Hz, 
1H), 7.67 (d, J = 1.6 Hz, 1H), 7.72 (d, J = 7.8 Hz, 1H), 8.03-8.09 (m, 2H), 8.47 (d, J 
= 4.9 Hz, 1H), 8.50 (s, 1H), 8.67 (d, J = 4.6 Hz, 1H), 12.67 (br s, 1H). 
APCIMS m/z: [M+H]+474. 
M: 208-209 °C. . 

mmm 1 9 8 ] 

N— [4- — 5- (t°U 2 — 4/^$>/^=- ;V) *f-T"S'— /V- 2 

--OKI - l- (t°y v?v-4-^/v^^/v) t°-<y v ? ^-4-^7/v#>i?-^ K Wb 

19 8) 

HJSfll 8 6t W\Wi\^ LT, 8 5 Of^t? <9 ^ 4 - tf y i^>-#/W^/l^fc K 

(0.37 mL, 3.90 mmol) £rffll\ ^/V/fr V ^(D^O V \TL\\^m 1 9 6 (300 mg, 0.785 
mmol) i>b«M^ll9 8 (114 mg, 31%) trif fegfri: LT#fc„ 
iH NMR (DMSO-de, 8 ppm): 1.61-1.79 (m, 2H), 1.89-1.92 (m, 2H), 1.96-2.08 (m, 
2H), 2,41-2.63 (m, 1H), 2.79-2.88 (m, 2H), 3.52 (s, 2H), 6.61 (dd, J = 1.8, 3.3 Hz, 
1H), 7.33 (d, J = 5.7 Hz, 2H), 7.42 (d, J = 3.3 Hz, 1H), 7.66 (dd, J = 3.9, 4.8 Hz, 1H), 
7.68 (d, J = 1.8 Hz, 1H), 8.05-8.10 (m, 2H), 8.51 (d, J = 5.7 Hz, 2H), 8.69 (d, J = 4.8 
Hz, 1H), 12.71 (br s, 1H). 
APCIMS m/z: [M+H]+ 474. 
JM: 240-241 °C. 

\Mmm 199] 

N- [4- (2-^U/V) - 5- (tfyv^-2 — < Asjl ;\>i$~;V) f7/-/V-2 
->f/v] /<yX7? K (<fb#^ 1 9 9) 

mMM i s 8 ^ mm?. vx^mtr^^/v^wt) v \^^^-i;v= > n y k (0.210 

mL, 1.89 mmol) £:JBV\ ft&Va 1 8 6 (288 mg, 1.11 mmol) ^fcatB-ffr^ft 1 9 
9 (388 mg, 93%) &&&&&& k Utftfc. 

iH NMR (CDC1 3 , 8 ppm): 6.58 (dd, J = 1.9, 3.8 Hz, 1H), 7.48-7.59 (m, 4H), 
7.60-7.69 (m, IH), 7.87-8.00 (m, 4H), 8.22 (d, J = 7.6 Hz, IH), 8.78 (d, J = 4.9 Hz, 
IH), 9.79 (br s, IH). 
APCIMS m/z: [M+H] + 376. 
lift: 165-171 °C. 

\MMm 200] , 



198 



WO 2005/063743 PCT/JP2004/019778 

N- [4- (2-7 VM - 5- (K'V^ls- 2 ;^=-;V) f7/-/I^-2 

— (rV\ -2-* h^^yxrt.K (M2 0 0) 

n y K (0.0930 mL, 0.629 mmol) £JBV\ ffc^fe 1 8 6 (100 mg, 0.370 mmol) 
^^1115^-^2 0 0 (183 mg, 100%) ^m^Mfek LT#fc 0 
iH NMR (CDC1 3 , 8 ppm): 4.13 (s, 3H), 6.57 (dd, J = 1.6, 3.5 Hz, 1H), 7.08 (d, J = 
8.4 Hz, 1H), 7.16 (dd, J = 6.8, 7.8 Hz, 1H), 7.48 (ddd, J = 1.4, 4.9, 7.6 Hz, 1H), 7.56 
(d, J = 1.6 Hz, 1H), 7.58 (ddd, J = 1.9, 6.8, 7.8 Hz, 1H), 7.81 (d, J = 3,5 Hz, 1H), 
7.89 (ddd, J = 1.6, 7.6, 7.8 Hz, 1H), 8.17 (ddd, J = 0.8, 1.4, 7.8 Hz, 1H), 8.31 (dd, J 
= 1.9, 7.8 Hz, 1H), 8.75 (ddd, J = 0.8, 1.6, 4.9 Hz, 1H), 11.44 (br s, 1H). 
APCIMS m/z: [M+H]+406. 
®t&: 205-208 °C. 

immm 2011 

n- [4 - (2-7])^) - 5- (fy^y-2-^fW^) fry-;v-2 

f/V] -3-* h^y/T5 K HM2 0 1) 

MMmi 8 8 km^fc\^T,mtT±*?'/i'<Dftfr<9 ltZ3-t h ^^y^;v=^ 
P y K (0.260 mL, 1.89 mmol) £rffiV\ ih^m 1 8 6 (300 mg, 1.11 mmol) '^b 
MWte&fa 2 0 1 (311 mg, 69%) &8kM&ffiftk Utftfc. 

iH NMR (CDC1 3 , 8 ppm): 3.88 (s, 3H), 6.56 (dd, J = 1.9, 3.8 Hz, 1H), 7.16 (ddd, J = 
1.4, 2.4, 5.6 Hz, IH), 7.43 (dd, J = 5.6, 5.6 Hz, IH), 7.46-7.57 (m, 3H), 7.54 (dd, J = 
0.8, 1.9 Hz, IH), 7.87-7.95 (m, IH), 7.91 (dd, J = 0.8, 3.8 Hz, IH), 8.22 (d, J = 7.8 
Hz, IH), 8.77 (d, J = 4.9 Hz, IH), 9.85 (br s, IH). 
APCIMS m/z: [M+H]+406. 
Bl&: 165-166 °C. 

imm&i 202] 

N- [4 - (2-^!)/P) -5 - (t°y V-ls- 2-- i fT^/V-2 

— { ; v\ - 4 - * h * ^yxr =• K (\\&m 2 0 2) 

ny K (320 mg, 1.89 mmol) £rffiV\ ft^l 8 6 (300 mg, 1.11 mmol) frbm 
m^¥0 2 0 2 (254 mg, 56%) &&M&mfck b"C#fc 0 

iH NMR (CDCI3, 8 ppm): 3.90 (s, 3H), 6.57 (dd, J = 1.9, 3.8 Hz, IH), 7.02 (d, J = 
8.6 Hz, 2H), 7.50 (dd, J = 4.9, 7.8 Hz, IH), 7.54 (d, J = 1.9 Hz, IH), 7.86-7.97 (m, 
2H), 7.93 (d, J = 8.6 Hz, 2H), 8.21 (d, J = 7.8 Hz, IH), 8.77 (d, J = 4.9 Hz, IH), 9.75 
(br s, IH). 
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APCIMS m/z: [M+H] + 406. - 
187-188 °C. 

imMM 2 0 3] 

N— [4- (2-7D/V) - 5- (t°y 2 — f ^7y^/l,-2 

f /P] - 3 , 4 - h ^rv^<yX7 5 K (A\&W 2 0 3) 

HWdl 8 7 iNi(-tT, ^yr:nfyt(Z)^i9^3, 4-v 5 ^ h^5^fEf 
^ (368 mg, 2.22 mmol) £:JlV\ ft^il 8 6 (300 mg, 1.11 mmol) frbWMit 
^2 0 3 (181 mg, 37%) %tyiM&MW-k LT#fc c 

!H NMR (DMSOde, 8 ppm): 3.86 (s, 3H), 3.88 (s, 3H), 6.63 (dd, J = 1.9, 3.5 Hz, 
1H), 7.14 (d, J = 8.4 Hz, 1H), 7.44 (d, J = 3.5 Hz, 1H), 7.64-7.72 (m, 1H), 7.70 (d, J 
= 1.9 Hz, 1H), 7.82 (d, J = 2.2 Hz, 1H), 7.85 (dd, J = 2.2, 8.4 Hz, 1H), 8.06-8.11 (m, 
2H), 8.68-8.73 (m, 1H), 13.04 (br s, 1H). 
APCIMS m/z: [M+H] + 436. 
St£: 169-170 °C. 

immm 204] 

N — [4- (2-7D/1') -5 - (fc°y 2--Y/K27 ;V7$~/V) ^T*/— As— 2 
f/V] -3, 4, 5 - h y * h^yX7 5 K (it^2 0 4) 

n!J K (434 mg, 1.89 mmol) 3rJBV\ ft-^fel 8 6 (300 mg, 1.11 mmol) ifckfll 

S&ffrg^2 0 4 (526 mg, 100%) &&M&Mftk Ut#fc. . 

*H NMR (DMSO-de, 8 ppm): 3.77 (s, 3H), 3.90 (s, 6H), 6.64 (dd, J = 1.6, 3.2 Hz, 

1H), 7.47 (d, J = 3.2 Hz, 1H), 7.58 (s, 2H), 7.65-7.73 (m, 1H), 7.72 (d, J = 1.6 Hz, 

1H), 8.04-8.12 (m, 2H), 8.69-8.74 (m, 1H), 13.16 (br s, 1H). 

APCIMS m/z: [M+H]+ 466. 

m&- 172-180 °c ym) . 

fMMm 2 0 5] 

3-^7/-N- [4- (2-7D/V) -5 - — < A-jd Asi£—;V) f~ 
T^^V- 2 — f/V] ^yX7$ K (ib&V0 2 0 5) 

8 8 ^ ^liiC Lt,tft7tf 3 - i/7^ ^y^/^=^ o 
I) K (364 mg, 2.21 mmol) 8rJHV\ M1 8 6 (350 mg, 1.30 mmol) d*b*IB 
f b-^Hj 2 0 5 (241 mg, 46%) SrSfcgteHffci: L"T#fc„ 

iH NMR (CDCla, 8 ppm): 6.50 (dd, J = 1.6, 3.2 Hz, 1H), 7.46 (d, J = 1.6 Hz, 1H), 
7.52 (ddd, J = 1.1, 4.9, 7.6 Hz, 1H), 7.62 (dd, J = 8.0, 8.1 Hz, 1H), 7.86 (d, J = 8.0 
Hz, 1H), 7.88 (d, J = 3.2 Hz, 1H), 7.92 (ddd, J = 1.6, 7.6, 7.8 Hz, 1H), 8.13 (d, J = 
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8.1 Hz, 1H), 8.22 (ddd, J = 0.8, 1.1, 7.8 Hz, 1H), 8:26 (s, 1H), 8.78 (ddd, J = 0.8, 1.6, 
4.9 Hz, 1H). 

APCIMS m/z: [M+H] + 401. 
234-237 °C. 

mmm 2 0 6 ] 

4-^7/-N- [4- (2-7y^) -5- ( fc° U W— 2 ~4M/^=-M f- 
T y — f\s— 2 — f >V\ 5 K (f^l)2 0 6) 

»J1 8 8 ^I^^LT^bTir^/V^fc^ ^4 -^7/^^/1/=^ n 
y K (311 mg, 1.89 mmol) SrJBV\ ft^l8'6 (300 mg, 1.11 mmol) /^bfUfB 

2 0 6 (231 mg, 52%) ^ft&HI#:£ LT#fc„ 
iH NMR (CDC1 3 , 8 ppm): 6.51 (dd, J = 1.6, 3.5 Hz, 1H), 7.45 (d, J = 1.6 Hz, 1H), 
7.53 (dd, J = 4.6, 7.6 Hz, 1H), 7.79 (d, J = 8.1 Hz, 2H), 7.85 (d, J = 3.5 Hz, 1H), 7.93 
(dd, J = 7.6, 8.1 Hz, 1H), 8.03 (d, J.= 8.1 Hz, 2H), 8.24 (d, J = 8.1 Hz, 1H), 8.78 (d, 
J = 4.6 Hz, 1H), 10.50 (br s, 1H). 
APCIMS m/z: [M+H] + 401. 
if!t&: 232-235 °C. 

mmm 207] 

[4- (2-7!)^) -5- ( tf ]) 2 ;Vi$^;V) 

f/y'^/v- 2 —4 ?V\ ^yX7 5 K Ofb-^2 0 7) 

(363 mg, 2.22 mmol) SrfflV\ ft^i 1 8 6 (300 mg, 1.11 mmol) frbW^itG; 
#)2 0 7 (479 mg, 100%) ^^.M^M^ft bT#fc 0 

iH NMR (DMSO-de, 8 ppm): 2.70 (s, 3H), 6.64 (dd, J = 1.3, 3.5 Hz, 1H), 7.46 (d, J = 
3.5 Hz, IH), 7.63-7.78 (m, 3H), 8.03-8.13 (m, 2H), 8.20 (d, J = 7.0 Hz, IH), 8.37 (d, 
J - 6.8 Hz, IH), 8.68-8.74 (m, IH), 8.77 (s, IH), 13.43 (br s, IH). 
APCIMS m/z: [M+H]+418. 
mU- 168-169 °C. 
imMM 2 0 8] 

4-T-fc^M/-N- [4- (2-^])/U) -5- ( fc° V 2 -*f /V3j/Vt$~ ;V) 

f7^-2-^f/V] ^X7^ K (-fb^#)2 0 8) 

mmmi s 7 tmmz'ux, y^ 3 f^©ft^!9t4-7t^^ift 

(182 mg, 2.22 mmol) £;BV\ 1 8 6 (300 mg, 1.11 mmol) ^MiffB^ 

»2 0 8 (422 mg, 91%) *.Wm&Mfch LT#fc 0 

m NMR (DMSO-de, 8 ppm)i 2.66 (s, 3H), 6.64 (dd, J = 1.6, 3.2 Hz, IH), 7.46 (d, J = 
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3.2 Hz, 1H), 7.65-7.75 (m, 1H), 7.72 (d,- J = 1.6 Hz, 1H), 8.04-8.14 (m, 2H), 8.11 (d, 
J = 8.4 Hz, 2H), 8.28 (d, J = 8.4 Hz, 2H), 8.69-8.75 (m, 1H), 13.40 (br s, 1H). 
APCIMS m/z: [M+H] + 418. 
tt^C: 204-206 °C. 
LMMm 2 0 9] 

N— [4 - (2-7U^) - 5- (t°yv ? >'-2 — f f7^/V-2 
-3, 4-^f^mWX7^K (ft^2 0 9) 
■^Mmi 8 7 £:IDtlK:bT, 4 y ^^^ly^^Wt)^ fc3, 4-^^^V^^v- 
^M^W. (367 mg, 2.22 mmol) ^rffiV\ ft-^fel 8 6 (300 mg, 1.11 mmol) frb 
ISfB^I^ 2 0 9 (369 mg, 79%) SrgfcJtfeHfti: LT#7c 0 

!H NMR (DMSO-de, 8 ppm): 6.17 (s, 2H), 6.63 (dd, J = 1.6, 3.5 Hz, 1H), 7.09 (d, J = 
8.4 Hz, 1H), 7.44 (dd, J = 0.8, 3.5 Hz, 1H), 7.64-7.72 (m, 1H), 7.70 (dd, J = 0.8, 1.6 
Hz, 1H), 7.73 (d, J = 1.9 Hz, 1H), 7,82 (dd, J = 1.9, 8.4 Hz, 1H), 8.05-8.11 (m, 2H), 
8.68-8.73 (m, 1H), 12.99 (br s, 1H). 
APCIMS m/z: [M+H] + 420. 
M,£C: 235-236 °C. 

immm 210] 

N— [4- - 5- (t°y 2— {;V$j;Vi$~;l>) =f~T V" — As— 2 

;V\ - 1 , 4 -^^S^Hr^^s— 6 -#A-^>17- ^ K (-ffr^Mfc 2 10) 

^Mn 8 7 ^m^^LT, y — ^^SI^t^ ici 

- 6 — %/V7Sl/m (398 mg, 2.22 mmol) ft-g^ 1 8 6 (300 mg, 1.11 mmol) 
b*Jf 15^4^2 1 0 (412 mg, 86%) %mM&Mfck UT#7t 0 

*H NMR (DMSO-d 6 , 8 ppm): 4.28-4.38 (m, 4H), 6.63 (dd, J = 1.9, 3.5 Hz, 1H), 7.02 
(d, J = 8.6 Hz, 1H), 7.44 (dd, J = 0.5, 3.5 Hz, 1H), 7.63-7.73 (m, 1H), 7.71 (dd, J = 
0.5, 1.9 Hz, 1H), 7.74 (dd, J = 2.2, 8.6 Hz, 1H), 7.77 (d, J = 2.2 Hz, 1H), 8.03-8.11 
(m, 2H), 8.68-8.73 (m, 1H), 13.00 (br s, 1H). 
APCIMS m/z: [M+H]+ 434. 
B4,<&: 189-191 °C. 
[»fe<M 2 11] 

N— [4- (2-~7VjV) - 5- (t°U ^V-2— { ;Vfy/Vm=-;V) J-Ty—As-2 
;V\ -1, 4-^^y ? v ? ^-^fi7-^- 2-#/l/tfi>1^ K 0fl^#l2 1 1) 

- 2 (398 mg, 2.22 mmol) £Jll\ 1 8 6 (300 mg, 1.11 mmol) 

fr^-mwk&mz 1 1 (394mg, 82%) -^mn^mw-t ux#fc 0 



202 



WO 2005/063743 PCT/JP2004/019778 

iH NMR (DMSO-de, 8 ppm): 4.44 (dd, J = 3.0, 12.2 Hz, 1H), 4.53 (dd, J = 3.8, 12.2 
Hz, 1H), 5.24 (dd, J = 3.0, 3.8 Hz, 1H), 6.63 (dd, J = 1.9, 3.5 Hz, 1H), 6.84-6.95 (m, 
3H), 6.99-7.05 (m, 1H), 7.46 (dd, J = 0.8, 3.5 Hz, 1H), 7.62-7.69 (m, 1H), 7.71 (dd, J 
= 0.8, 1.9 Hz, 1H), 8.02-8.11 (m, 2H), 8.66-8.70 (m, 1H), 13.10 (br s, 1H). 
APCIMS m/z: [M+H]+434. 
103-104 °C. 
mMiH2 1 2] 

N- [4- (2— 7 DM - 5- (ifV i^V— 2 — f ;V) fTy-zV- 2 

— f/V] - i?l/-4 -^7/l-/K^i7-^ K Gffr3^2 1 2) 

8 7 tmWkfcVX^ y — ^^-^^^^ y^ra^Sfe 
(384 mg, 2.22 mmol) «:JBV\ Ml 8 6 (300 mg, 1.11 mmol) ^k^fBfl^ 
ft212 (186 mg, 43%) Sr^St"fe@#:i: UT#fc 0 

iH NMR (DMSO-de, 8 ppm): 2.59 (s, 3H), 6.65 (dd, J = 1.9, 3.5 Hz, 1H), 7.46 (dd, J 
= 0.8, 3.5 Hz, 1H), 7.66-7.75 (m, 1H), 7.73 (dd, J = 0.8, 1.9 Hz, 1H), 7.85 (dd, J = 
1.1, 5.1 Hz, 1H), 7.94 (d, J = 1.1 Hz, 1H), 8.05-8.14 (m, 2H), 8.69 (d, J = 5.1 Hz, 
1H), 8.69-8.74 (m, 1H), 13.43 (br s, 1H). 
APCIMS m/z: [M+H] + 391. 
MA- 187-188 °C. 

mmm 213] 

N- [4- (2-7!J^) - 5- (fcfU v ? V-2-^/V#A'/3wW f-T'/wV— 2 
-iVk] -2- (4-^ b^^VvVl^dr^) t°y v J i/-4-^/V/^=3 f -ih$ K (it 

&m 213) 

'ffc'^J 1 8 6 (600 mg, 2.22 mmol) £r DMF (11 mL) Kf&M U 12T' 
^htV^it^^O 1 (1.43 mg, 5.53 mmol), N, N-^y^n tW^/KT ^ V (2.34 
mL, 13.3 mmol) £5j;l^PyBOP (4.03 g, 7.74 mmol) ^*n^T, 50°C~C? 10 Nfflflilffc 

;v% 7is^ h^77^- ttlfSr tl: «t t) WflB-fb^lfc 2 1 3 (912 mg, 
81%) ^m^^«^bT#7h 0 

iH NMR (DMSO-de, 8 ppm): 3.78 (s, 3H), 5.31 (s, 2H), 6.42 (dd, J= 1.8, 3.6 Hz, 1H), 
6.86 (d, J = 8.9 Hz, 2H), 7.21 (dd, J = 1.0, 1.6 Hz, IH), 7.31 (dd, J = 1.6, 5.4 Hz, IH), 
7.35 (d, J = 8.9 Hz, 2H), 7.36 (dd, J = 0.7, 1.8 Hz, IH), 7.51 (ddd, J = 1.2, 4.8, 7.6 
Hz, IH), 7.70 (dd, J = 0.7, 3.6 Hz, IH), 7.91 (ddd, J = 1.8, 7.6, 7.9 Hz, IH), 8.04 (br 
s, IH), 8.19 (ddd, J = 1.0, 1.2, 7.9 Hz, IH), 8.27 (dd, J = 1.0, 5.4 Hz, IH), 8.77 (ddd, 
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J = 1.0, 1.8, 4.8 Hz, 1H). 

mmm 214] 

2- ^pp-N- [4- (2—7})/\/) - 5- (t°yv ? >'-2 — { /Vjj/V&^jV) T 
T y — J\s— 2 — f /V-] t°y v ? ^-4-^7/V^>1h^ K (M2 1 4) 

^IftWl 8 7 t^f^LTs^ y — 3 ^^©ttfrfl In 2-^ nn/fy = =x ^Sft 
(348 mg, 2.22 mmol) £JBV\ -fb^#3 1 8 6 (300 mg, 1.11 mmol) frbW&A\& 
!|2 1 4 (270 mg, 59%) %¥feM&MVfb UT#fc 0 

iH NMR (DMSO-d 6 , 8 ppm): 6.65 (dd, J = 1.6, 3.2 Hz, 1H), 7.47 (d, J = 3.2 Hz, 1H), 
7.66-7.73 (m, 1H), 7.74 (d, J = 1.6 Hz, 1H), 8.04 (dd, J = 1.6, 5.4 Hz, 1H), 8.08-8.14 
(hi, 2H), 8.20 (d, J = 1.6 Hz, 1H), 8.68 (d, J = 5.4 Hz, 1H), 8.70-8.75 (m, 1H), 13.57 
(br s, 1H). 

APCIMS m/z: |>5C1M+H] + 411, [37C1M+H]+ 413. 
MM- 219-225 °C. , 

immm 215] 

3— [4- (2-7U/V) -5- (t°y v^- 2— { ;V) =f- 

fc°y^>'-4-^;i'#^t^ K (M2 15) 

(348 mg, 2.22 mmol) &-JBV\ |^|ll 8 6 (300 mg, 1.11 mmol) 3&»e>tRflBfc£* 
#) 2 1 5 (452 mg, 99%) «Jt^HH*£ tt#fc, 

!H NMR (DMSO-de, 8 ppm): 6.64 (dd, J = 1.6, 3.5 Hz, 1H), 7.46 (d, J = 3.5 Hz, 1H), 

7.65- 7.74 (m, 1H), 7.73 (d, J = 1.6 Hz, 1H), 7.78 (d, J = 4.9 Hz, 1H), 8.06-8.17 (m, 
2H), 8.72 (d, J = 4.9 Hz, 1H), 8.72-8.76 (m, 1H), 8.84 (s,lH), 13.57 (br s, 1H). 
APCIMS m/z: [35C1M+H]+ 411, [>7C1M+H] + 413. 

206-207 °C. 

immm 2 1 6 ] 

2, 6-^pp-N- [4- (2-7U/1/) - 5- (fc° V 2 —> < /VjisV^ =• 

/v) y— 7V- 2 -4>v\ tr y 4 -#/w}^-y- ^ k 2 1 6 ) 

^^Wt (424 mg, 2.22 mmol) 3rJBV\ ft^il 8 6 (300 mg, 1.11 mmol) frbU 
15^^2 1 6 (402 mg, 81%) £gfcJt&@#:£ Ltftfc. 

iH NMR (DMSO-de, 8 ppm): 6.65 (dd, J = 1.6, 3.5 Hz, 1H), 7.48 (d, J = 0.5 Hz, 1H), 

7.66- 7.72 (m, IH), 7.74 (d, J = 0.5 Hz, IH), 8.05-8.15 (m, 2H), 8.19 (s, 2H), 
8.69-8.75 (m, IH), 13.59 (br s, IH). 

APCIMS m/z: [35C1 35 C1 M+H]+ 445, P«C1 37C1M+H] + 447. 
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ftjft: 254-258 °C. 

immn 217: 

N- [4- (2-7U/V) -5- (try v 5 ^- 2 — ^/K*//V3tf= /V) ^Tif— /V-2 
— <)V\ -2- [N- (2 h^riy^M -N-y 5: / ] t°y>?^-4- 

^77^>i^5 K 1 7) 

8 7 i»Lt, -f y^3^^Bfe©ft*?«? fc2- [N- (2-^ b^r^ 
^fvV) -N - ^ f-zVY 5 7] t° U -J-l/- 4 — (465 mg, 2.22 mmol) <£r 

ffr^Nfel 8 6 (300 mg, l.ll.mmol) d^SHB-ffrS^ 2 1 7 (273 mg, 59%) 

iH NMR (CDCla, 8 ppm): 3.17 (s, 3H), 3.34 (s, 3H), 3.61 (t, J = 5.4 Hz, 2H), 3.82 (t, 
J = 5.4 Hz, 2H), 6.56 (dd, J = 1.9, 3.8 Hz, 1H), 6.91 (d, J = 5.1 Hz, 1H), 7.04-7-08 
(m, 1H), 7.50 (ddd, J = 1.6, 4.9, 7.3 Hz, 1H), 7.54 (d, J = 1.9 Hz, 1H), 7.90 (ddd, J = 
1.6, 7.3, 7.8 Hz, 1H), 7.91 (d, J = 3.8 Hz, 1H), 8.21 (d, J = 7.8 Hz, 1H), 8.29 (d, J = 
5.1 Hz, 1H), 8.75 (dd, J = 1.6, 4.9 Hz, 1H). 
APCIMS m/z: [M+H] + 464. 
MM.'- 114-117 °C. 

mmm 21 si 

N- [4- (2-7!|;l/) -5- (try -yly- 2 — ;V°$~;V) ^7^-2 

-4^1 - 2 - tv i) i/y f y - 4 - *;^>t ^ K (ft^2 18) 

mmmi s 7 i^mut^ y—^^^^tn^-tf^y *?; t°y 

4 -*^/Jfyt (456 mg, 2.22 mmol) &JBV\ ffrg^Sl 1 8 6 (300 mg, 1.11 mmol) 
frbWBit&VO 2 1 8 (300 mg, 59%) £r^jf-fe|IIf££: LT#fc 0 
*H NMR (CDCla, 8 ppm): 1.50-1.82 (m, 6H), 3.53-3.80 (m, 4H), 6.55 (dd, J = 1.9, 
3.8 Hz, 1H), 6.88 (d, J = 5.1 Hz, 1H), 7.14 (s, 1H), 7.50 (ddd, J = 1.4, 4.9, 7.8 Hz, 
1H), 7.52 (dd, J = 0.5, 1.9 Hz, 1H), 7.90 (ddd, J = 1.9, 7.8, 7.8 Hz, 1H), 7.90 (dd, J = 
0.5, 3.8 Hz, 1H), 8.21 (ddd, J = 0.8, 1.4, 7.8 Hz, 1H), 8.29 (d, J = 5.1 Hz, 1H), 8.75 
(ddd, J = 0.8, 1.9, 4.9 Hz, 1H), 9.97 (br s, 1H). 
APCIMS m/z: [M+H] + 460. 
MM.' 136-141 °C. 

immm 2191 

N- [4- (2— 7U;i/) -5- (t°y ^-2 — < ;v%/vm~/v) f7ywv-2 
(As] - 2 - P / y - 4 - */^*t 5 K (ft^2 1'9) 

mmmi 8 7 i ibj*};: ut.-f y-af y«©^ 0 ic 2 - p / try 

4 (461 mg, 2.22 mmol) SrffiV\ 1 8 6 (300 mg, 1.11 mmol) 
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frbM^k&%) 2 1 9 (233 mg, 45%). &®.n&MW£ UX#fc„ 
iH NMR (CDCI3, 8 ppm): 3.59-3.67 (m, 4H), 3.79-3.87 (m, 4H), 6.57 (dd, J = 1.6, 
3.5 Hz, 1H), 7.04 (d, J = 4.6 Hz, 1H), 7.21 (s, 1H), 7.52 (dd, J = 4.9, 7.6 Hz, 1H), 
7.56 (d, J = 1.6 Hz, 1H), 7.92 (ddd, J = 1.9, 7.6, 7.8 Hz,' 1H), 7.95 (d, J = 3.5 Hz, 1H), 
8.22 (d, J = 7.8 Hz, 1H), 8.35 (d, J = 4.6 Hz, 1H), 8.76 (dd, J = 1.9,. 4.9 Hz, 1H). 
APCIMS m/z: [M+H] + 462. 
BU- 216-217 °C 
LMMM 2 2 0] 

N— [4— (2-7U/1/) -5- (tfJJv^— 2 — f /V/Jwl/) f7/-/l^-2 
— i?V\ t°y 3 -TJ/V/K^f-^ K (1^2 2 0) 

(394 mg, 2.22 mmol) £rffiV\ ft^|l 8 6 (300 mg, 1.11 mmol) frbM^t 
2 2 0 (252 mg, 60%) &%kM&mVft UT#fc 0 
iH NMR (DMSO-de, 8 ppm): 6.65 (dd, J = 1.9, 3.5 Hz, 1H), 7.48 (d, J = 3.5 Hz, 1H), 
7.62 (dd, J = 5.1, 8.1 Hz, IH), 7.66-7.73 (m, IH), 7.73 (d, J = 1.9 Hz, 1H), 8.05-8.14 
(m, 2H), 8.50 (ddd, J = 1.4, 2.2, 8.1 Hz, IH), 8.71-8.75 (m, IH), 8.83 (dd, J = 1.4, 
5.1 Hz, IH), 9.28 (d, J = 2.2 Hz, IH), 13.43 (br s, IH). 
APCIMS m/z: [M+H] + 377. 

mmm 221] . 

N- [4— (2-7U/U) - 5- (try v 5 ^- 2 -4 ;V$);V'$~;V) fTV^-2 
-4?V\ - 2 - ^ f ^y- 3 -*;v*>f 5 K (M2 2 1) 

mmm 1 8 7 -r y~<=t<nsm<Dttt>y -y^^^^^^m 

(303 mg, 2.22 mmol) £rfflV\ {^§1 8 6 (300 mg, 1.11 mmol) j^feSUBfl^ 
m 2 2 1 (316 mg, 73%) JkWtM&MW-h LT#fc 0 

iH NMR (DMSO-de, 8 ppm): 2.63 (s, 3H), 6.63 (dd, J = 1.9, 3.5 Hz, IH), 7.38 (dd, J 
= 4.9, 7.8 Hz, IH), 7.44 (dd, J = 0.8, 3.5 Hz, IH), 7.65-7.73 (m IH), 7.71 (dd, J = 0.8, 
1.9 Hz, IH), 8.04-8.14 (m, 2H), 8.05 (dd, J = 1.6, 7.8 Hz, IH), 8.61 (dd, J = 1.6, 4.9 
Hz, IH), 8.71-8.75 (m IH), 12.67 (br s, IH). 
APCIMS m/z: [M+H]+391. 
MM- 186-187 °C. 

immm 222] 

N- [4— (2-7!);>) -5- (t°]J^y-2-^/l'7j^/V) fT^-2 
— f/V] - 2 - ^ y 5 - ^/V^^rt ^ K 0^1^2 2 2) 
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(303 mg, 2.22 mmol) MV\ ft^l 8 6 (300mg, l.llmmol) ^b^I5^ 
1)2 2 2 (326 mg, 75%) ^^M^MW-t LT#7t e 

iH NMR (DMSO-de, 6 ppm): 2.58 (s, 3H), 6.64 (dd, J = 1.6, 3.5 Hz, 1H), 7.46 (d, J = 
7.8 Hz, 1H), 7.46 (dd, J = 0.8, 3.5 Hz, 1H), 7.65-7.74 (m, 1H), 7.72 (dd, J = 0.8, 1.6 
Hz, 1H), 8.04-8.13 (m, 2H), 8.38 (dd, J = 2.4, 7.8 Hz, 1H), 8.69-8.74 (m, 1H), 9.17 
(d, J = 2.4 Hz, 1H), 13.31 (br s, 1H). 
APCIMS m/z: [M+H]+ 391. 
MM.- 210-215 °C. 

mmm 223] 

N— [4 - (2 -"7 P/V) - 5- (t°!J v 5 ^- 2 --f fT/-/V-2 
— f/V] -5-^^yVt: o y i^>-3-^/^^^ K 0ft^#>2 2 3) 

(303 mg, 2.22 mmol) £rffll\ ft^fel 8 6 (300 mg, 1.11 mmol) ^fe^f&fb^ 
12 2 3 (391 mg, 90%) &Wm&mW-t LT#fc 0 

iH NMR (DMSO-de, 8 ppm): 2.41 (s, 3H), 6.64 (dd, J = 1.9, 3.5 Hz, 1H), 7.46 (dd, J 
= 0.8, 3.5 Hz, 1H), 7.65-7.75 (m, 1H), 7.73 (dd, J = 0.8, 1.9 Hz, 1H), 8.05-8.14 (m, 
2H), 8.33 (dd, J = 1.4, 1.9 Hz, 1H), 8.67 (d, J = 1.4 Hz, 1H), 8.70-8.73 (m, 1H), 9.08 
(d, J = 1.9 Hz, 1H), 13.35 (br s, 1H). 
APCIMS m/z: [M+H] + 391. 
245-248 °C. 
[IMJ2 2 4] 

N- [4- (2-7!)/V) - 5- (t°P — 2 -4 ;Vifs^-;V) fT^/V-2 
— T/Kl -2, 6 b^r^fc°y v^- 3 -#/W/J^1^ K (ft^2 2 4) 

yf (405 mg, 2.22 mmol) £rfflV\ ft^l 8 6 (300 mg, 1.11 mmol) /^b*If3 
fc^2 2 4 (484 mg, 100%) Sr^H^glf* ^ bT#fc 0 

iH NMR (DMSO-d 6 , 8 ppm): 3.97 (s, 3H), 4.09 (s, 3H), 6.58 (d, J = 8.6 Hz, 1H), 
6.63 (dd, J = 1.9, 3.2 Hz IH), 7.45 (d, J = 3.2 Hz, IH), 7.64-7.71 (m, IH), 7.71 (d, J 
= 1.9 Hz, IH), 8.03-8.12 (m, 2H), 8.18 (d, J = 8.6 Hz, IH), 8.69-8.73 (m, IH), 11.97 
(br s, IH). 

APCIMS m/z: [M+H] + 437. 
201-202 °<Z. 

mmm 225] 

2-^nn-N- [4 - (2-7!)/V) -5- (t°y ^^-2-^/^/^^/^) ^ 
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ry-/v- 2 — r M t° y 5 5 k «b^#> 225) 

HJfe#iJ 187t HIE&fc: IT, -f y~=*^-^tf><ft:fr tUc 6 - ^ n n - n^>^ 
(3.48 mg, 2.22 mmol) 3rJlV\ fc&fo 1 8 6 (300 mg, 1.11 mmol) ^MUtE^ 
^2 2 5 (298 mg, 65%) Sr^jSt&Hfrt UT#^t 0 ' 

!H NMR (DMSO-de, 8 ppm): 6.64 (dd, J = 1.6, 3.2 Hz, 1H), 7.47 (d, J = 3.2 Hz, 1H), 

7.65- 7.74 (m, 1H), 7.72 (d, J = 1.6 Hz, 1H), 7.76 (d, J = 8.4 Hz, 1H), 8.04-8.14 (m, 
2H), 8.52 (dd, J = 2.4, 8.4 Hz, 1H), 8.70-8.74 (m, 1H), 9.12 (d, J = 2.4 Hz, 1H), 
13.47 (br s, 1H). 

St&: 136-138 °C. 
[H«!]2 2 6] 

[4- (2-7P/V) -5 - (t°Uv ? ^-2 — < ;Vf£ =f- 
2 — f /V] t° y v 5 ^- 3 -#/l^=3rl7- 5 K Oft^#) 2 2 6) 

(446 mg, 2.22 mmol) £J1V\ M1 8 6 (300 mg, 1.11 mmol) ^MUfB-ft^ 
^2 2 6 (303 mg, 60%) S:«feStfe@ft:i: 

iH NMR (DMSO-de, 8 ppm): 6.65 (dd, J = 1.9, 3.8 Hz, 1H), 7.48 (dd, J = 0.8, 3.8 Hz, 
1H), 7.65-7.72 (m, 1H), 7.73 (dd, J = 0.8, 1.9 Hz, 1H), 8.06-8.15 (m, 2H), 8.71-8.77 
(m, 1H), 8.75 (dd, J = 1.9, 2.2 Hz, 1H), 8.97 (d, J = 2.2 Hz, 1H), 9.22 (d, J = 1.9 Hz, 
1H), 13.46 (br s, 1H). 

APCIMS m/z: [™BrM-l-H] + 455, [8iBrM+H]+ 457. 
Bt&: 259-262 °C. 

mmm 227] 

N- [4- (2-^D/V) - 5- (t°D i?l/—2 — f/K*7/l^~/l') fT/^-2 
fc°y ^i?V-4 -#A^3rl7^ K (|b^2 2 7) 

mmm 1 8 7 1 mm^vx^ y^^^-^m^^^o 

& (274 mg, 2.22 mmol) &J1V\ {^1 8 6 (300 mg, 1.11 mmol) j&»6>«flBflS 
^ 2 2 7 (275 mg, 90%) Sri^Jt-feHIf^ £ bT#7c 0 

iH NMR (DMSO-de, 8 ppm): 6.66 (dd, J = 1.9, 3.5 Hz, 1H), 7.51 (d, J = 3.5 Hz, 1H), 

7.66- 7.73 (m, IH), 7.75 (d, J = 1.9 Hz, IH), 8.05-8.16 (m, 2H), 8.30 (dd, J = 2.4, 5.4 
Hz, IH), 8.71-8.77 (m, IH), 9.56 (dd, J = 1.1, 5.4 Hz, IH), 9.78 (dd, J = 1.1, 2.4 Hz, 
IH), 13.73 (br s, IH). 

APCIMS m/z: [M+H] + 378. 
H&: 270-274 °C. 

mmm 228] 
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N- [4- (2-17 \) )V) - 5- (t°y ?Jls- 2- ^/Kft/VtfwV) f7y'-/^2 
-2-^^/Vt:°y 5:^^-5-^7/^=^17-5: K (^#J2 2 8) 
ft^l 8 6 (50.0 mg, 0.18 mmol) Sr DMF (0.9 mL) '{Zl^L, 7R?frT> 
y^n tV^^/PT 5: >- (0.0500 mL, 0.270 mmol) *5 Jrt^^^irV^ (Synthesis), 
p.720 (2002 m {3lfB«<?5^fe-e#btb5 0.5mol/L 2-^f-;Vt°y 5^y-5-* ■ 
A'tf b y ^-f/VT 5 >^<D DMF (0.560 mL, 0.280 mmol) *3 «£ U PyBOP 
(144 mg, 0.280 mmol) Sr*B^.T % 50 < Ct? 2 Lfc D ^SSS^fc, -fcft-^ 

tb|H*(D y 7° a if/i/xf;i/7 5. >\ 2 - * ^vV t° JJ 5: 5 — # /PjR b U 

xf;V7 5 Vifcfc5j;tJ?PyBOP Sri/P^T. 70 o Ce 1.5 B#^»#Lfc D SS, KJE&$B-& 

^d\^fh^fiW\-A(D-J^ yyn^xf/i/r^y, 2-^9Wfc°y $s?v— 5— tf/i" 

iSl/m. V V xf/V7 5 V^*3«tt^ PyBOP £r#Px.-C, 80 o CT? 1.5 H#^iK#bfc 0 SiS 
^-^Sr^U 7X^nx.-CWWbfc@I#:^®[Lfc: 0 v-y Xtf/v* 

7J*S7T2^Y?"7Z7^— (^nn^/W* : y ^/~^=30 : 1) -ClfltSi t(C i 
9, fjlf3{bl^2 2 8 (66.9 mg, 95%) &&&&&& £ LT#7c D #CV^\ 
^fe^^^i-r iri^j: !9#fetbfc^^2 2 8^^*T (14.3 gh Mil$tT 
T? s /-/Pt7k<DU&mm (4:1, 1.80 L) KHg$?bfc 0 #^fd#rfe^SJ; 
"eife?& U WW L7c^ 0 ^»-r § £ t K X t> , M&fc&Vo 2 2 8 (11.3 g, #|§ H % 
^79%) Sr#7b 0 

iH NME (DMSO-de, 8ppm): 2.73 (s, 3H), 6.65 (dd, J = 1.6, 3.5 Hz, 1H), 7.50 (dd, J 
= 0.8, 3.5 Hz, 1H), 7.66-7.73 (m, 1H), 7.74 (dd, J = 0.8, 1.6 Hz, 1H), 8.05-8.15 (m, 
2H), 8.70-8.75 (m, 1H), 9.32 (s, 2H), 13.51 (br s, 1H). 
APCIMS m/z: [M+H] + 392. 
g!L&: 255-265 °C . 

immm 229] 

2-^p^nt>-N- [4- (2-7P/1/) -5- (t°!J^y-2 — {/Vjj/Vtf 
^-/V) f7/^- 2 — t° y 5: 5 5. K (^#3 2 2 9) 

H»!!2 2 8 i: HUSt^LT, 2-^^/Vtfy 5 v?y- 5 -7^;V^>^ b P ^f^7 
5. ls&<Dft*>*) ^isls-tets* (Synthesis), p.720 (2002^) (3l|B<cO^-feTr# hfi 
-5 0.5mol/L 2 - Z/f n fcVvtf y ^ v^- 5 h y ji^T 5. ^ 

ODMFM (4.86 mL, 2.43 mmol) £:J3V\ ^#11 8 6 (200 mg, 0.57 mmol) 
^£>4H1B^%2 2 9 (217 mg, 96%) *mM&MW-t LT#fcio 
iH NMR (DMSO-de, 8 ppm): 1.09-1.24 (m, 4H), 2.27-2.39 (m, 1H), 6.64 (dd, J = 1.6, 
3.5 Hz, IH), 7.49 (d, J = 3.5 Hz, IH), 7.65-7.73 (m, IH), 7.73 (d, J = 1.6 Hz, IH), 
8.04-8.15 (m, 2H), 8.70-8.75 (m, IH), 9.26 (s, 2H). 
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APOIMSm/z: [M+H] + 418. 
gt&: 150-154 °C. 
[Hife0»j2 3 0] 

N- [4- -5— (t°U 2 — ^/K^/Vatf— ;V) 2 

--f/P] -5-^f;H; 0 7^y-2-^/^>t^ K (M2 3 0) 

HJfSM 18 7 tmmZ-VT^ y^a?-ls&t<Dfot>V) it 5 -7i^t°7i»- 2 - 
(186 mg, 1.34 mmol) &JlV\ ft^fel 8 6 (250 mg, 0.67 mmol) 
t>%MB&&til 2 3 0 (284 mg, 100%) ^tfeil^t Lt#fc 0 
iH NMR (DMSO-de, 8 ppm): 2.65 (s, 3H), 6.63 (dd, J = 1.6, 3.2 Hz, 1H), 7.41 (d, J = 
3.2 Hz, 1H), 7.66-7.74 (m, 1H), 7.71 (d, J = 1.6 Hz, 1H), 8.07-8.14 (m, 2H), 
8.69-8.74 (m, 1H), 8.75 (s, 1H), 9.22 (s, 1H), 12.94 (br s, IH). 
APCIMS m/z: [M+H]+ 392. 
ftbft: 208-209 °C. 

immm 231] 

N- [4- (2-711/1/) - 5— (fcTy^-2 — f/V#/V/jwV) ^7/^-2 
31) 

fl^-^2 1 3 (912 mg, 1.78 mmol) SrMJ^/^nM^ (3.6 mL) fcl^5¥U ^ 

7 y — 1-s - t k: j: v.mmk^m 231 (469 m g , 67%) &mn&mw-t u-c#fc 0 

*H NMR (DMSO-de, 8 ppm): 6.64 (dd, J = 1.9, 3.5 Hz, IH), 6.69 (dd, J = 1.9, 6.8 Hz, 
IH), 7.09 (d, J - 1.9 Hz, 1H), 7.46 (d, J = 3.5 Hz, IH), 7.56 (d, J = 6.8 Hz, IH), 
7.65-7.75 (m, IH), 7.73 (d, J = 1.9 Hz, IH), 8.04-8.15 (m, 2H), 8.68-8.77 (m, IH), 
13.27 (br s, IH). 
APCIMS m/z: [M+H]+ 393. 

170-180 °c um) . 
immm 232] 

1— ' OV/V- N- [4- (2-7'J/V) -5- (t°y v^-2—f ;V7$~;V) 
f7^v-2-^/v]-2-^y-i, 2-^fc Knt o yi?y-4-7J;^>t 
^ K 2 3 2) 

mmmi 8 7 t Hi t Lt y = 3 f ^ •? 2 3-e#^^5^ 

(341 mg, 1.48 mmol) £r,H!l\ ft^l 8 6 (202 mg, 0.740 mmol) /^MUfB 
2 3 2 (269 mg, 75%) &%m&Mfob LT#fc„ 
iH NMR (DMSO-de, 8 ppm): 5.12 (s, 2H), 6.64 (dd, J = 1.9, 3.5 Hz, IH), 6.78 (dd, J 
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= 1.6, 7.3 Hz, 1H), 7.20 (d, J = 1.6 Hz, 1H), 7.28-7.41 (m, 5H), 7.45 (dd, J = 0.5, 3.5 
Hz, 1H), 7.65-7.74 (m, 1H), 7.72 (dd, J = 0.5, 1.9 Hz/ 1H), 8.00 (d, J = 7.3 Hz, 1H), 
8.04-8.13 (m, 2H), 8.69-8.74 (m, 1H), 13.35 (br s, 1H). 
APCIMS m/z: [M+H] + 483. 
It&: 269-270 °C. 

mmm 233] 

n- [4- (2-^y/v) -5- (try 2 — { ;v$)/V7$=^/v) fry-/v-2 
-4^1 - 1 —t^/v— 2 -t^y- 1 , 2— S?fc Kn t°y v^-4 

K (fc^ 2 3 3) 

fex (190 mg, 1.24 mmol) £r^V\ ft^l 8 6 (168 mg, 0.620 mmol) ^MUSB 
fc£^2 3 3 (233 mg, 92%) k LT#fc Q 

iH NMR (DMSO-de, 8 ppm): 3.54 (s, 3H), 6.64 (dd, J = 1.9, 3.5 Hz, 1H), 6.74 (dd, J 
= 2.2, 7.0 Hz, 1H), 7.15 (d, J = 2.2 Hz, 1H), 7.46 (dd, J = 0.8, 3.5 Hz, 1H), 7.65-7.72 
Cm, 1H), 7.73 (dd, J = 0.8, 1.9 Hz, 1H), 7.88 (d, J = 7.0 Hz, 1H), 8.04-8.14 (m, 2H), 
8.70-8.74 (m, 1H), 13.36 (br s, 1H). 
APCIMS m/z: [M+H] + 407. 
m&'- 280-285 °C. 

immm 234] 

N- [4- (2-7!)^) -5 - (fc°y^y-2-^;^;v^;i') 
— <M 77y-2-i7/^f> K (1^2 3 4) 
MMM I 8 8 tmU^VX, mtT^^-/V(Di-^t>K) \C2 -7n^ ;V=? n V K 
(0.190 mL, 1.89 mmol) ^fflV\ ft^l 8 6 (300 mg, 1.11 mmol) fabMiZik 
2 3 4 (196 mg, 48%) ^H-feHf^ bT#fc 0 
m NMR (CDC1 3 , 8 ppm): 6.57 (dd, J = 1.9, 3.8 Hz, 1H), 6.62 (dd, J = 1.9, 3.8 Hz, 
1H), 7.41 (dd, J = 0.8, 3.8 Hz, 1H), 7.49 (ddd, J = 1.4, 4.9, 7.6 Hz, 1H), 7.56 (dd, J = 
0.8, 1.9 Hz, 1H), 7.59 (dd, J = 0.8, 1.9 Hz, 1H), 7.89 (ddd, J = 1.9, 7.6, 8.1 Hz, 1H), 
7.92 (dd, J = 0.8, 3.8 Hz, 1H), 8.19 (ddd, J = 0.8, 1.4, 8.1 Hz, IH), 8.74 (ddd, J = 0.8, 
1.9, 4.9 Hz, IH), 10.11 (br s, IH). 
APCIMS m/z: lM+H] + 366. 
Stft: 184-185 X:. 

imm 235] 

N- [4- (2.-7 V/U) -5- ( fc° V 2 ;V^i ;V^=^;V) ^ 

y=7>~2-^;^^^ K (^t!2 3 5) 



211 



WO 2005/063743 PCT/JP2004/019778 

JV-RI/WL (422 mg, 2.22 mmol) SrfflW ft^*1 8 6 (300 mg, 1.11 mmol) frb 
m&tt&Va2 3 5 (366 mg, 75%) mfcM&MVft b"C#fc 0 

iH NMR (DMSC~d G , 6 ppm): 6.63 (dd, J = 1.9, 3.5 Hz, 1H), 6.92 (d, J = 3.5 Hz, 1H), 
7.45 (dd, J = 0.5, 3.5 Hz, 1H), 7.64-7.73 (m, 1H), 7.70 (dd, J = 0.5, 1.9 Hz, 1H), 7.81 
(d, J = 3.5 Hz, 1H), 8.03-8.13 (m, 2H), 8.67-8.72 (m, IH), 13.23 (br s, 1H). 
APCIMS m/z: [ 79 BrM+H] + 444, [8iBrM-KH]+ 446. 
ffifc/ft: 211-212 °C. 

mmm 236] 

N- [4- (2-7D/V) -5- (try 2 OViJ A^i^=-/V) ^7/^-2 

— f/Kl -5-=hP77y-2-*;^f 5 K (ft^2 3 6) 

/I'/i-'ySI (347 mg, 2.22 mmol) ft^l 8 6 (300 mg, 1.11 mmol) 7>fe 

SlH{b^%2 3 6 (334 mg, 73%) SrSMfeHffci LT#fc 0 

iH NMR (DMSO-de, 8 ppm): 6.65 (dd, J = 1.6, 3.5 Hz, 1H), 7.48 (dd, J = 0.5, 1.6 Hz, 
1H), 7.66-7.74 (m, 1H), 7.73 (dd, J = 0.5, 1.6 Hz, 1H), 7.85 (d, J = 4.1 Hz, 1H), 7.98 
(d, J = 4.1 Hz, 1H), 8.05-8.14 (m, 2H), 8.69-8.73 (m, 1H), 13.72 (br s, 1H). 
APCIMS m/z: [M+H] + 411. 
St&: 278-283 °C CM%) . 

immm 237] 

N- [4- (2-7U/V) -5- (t°!) S^V- 2— < /V%;V^^/V) f7 s /-/V-2 
— f/l>] -3-^^/V7 7>'-2-*/V^=3 f -iJ-^ K (ft^#)2,3 7) 

^WlJl 8 7 £PTO^LT,-f y^=i9 : ->'^(D^t>'9^3-^^7V7^V-2-7J 
Astfl/Wt (279 mg, 2.22 mmol) £fflV^ ft^^ 1 8 6 (300 mg, 1.11 mmol) fah 
1113^1^2 3 7 (377 mg, 90%) ^M^MW-t UT#7t Q 

iH NMR (DMSO-de, 8 ppm): 2.40 (s, 3H), 6.62 (dd, J = 1.9, 3.5 Hz, 1H), 6.67 (d, J = 
1.6 Hz, 1H), 7.40 (dd, J = 0.5, 3.5 Hz, 1H), 7.62-7.72 (m, 1H), 7.70 (dd, J = 0.5, 1.9 
Hz, IH), 7.88 (d, J = 1.6 Hz, 1H), 8.03-8.11 (m, 2H), 8.69-8.73 (m, 1H), 12.87 (br s, 
1H). 

APCIMS m/z: [M+H] + 380, 
MM.'- 174-176 °C. 

immm 2 3 8] 

N— [4- (2-7D/V) -5- (try 2 -> <;V$uV?$=. ;v) f7/-^-2 

— i>V\ 7 7 V- 3 -7J/V^>i^^ K (ft^2 3 8) 
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(248 nig, 1.89 inmol) ^ffiV\ |k^l 8 6 (300 mg, 1.11 mmol) tf* ibfllB-ft^ 
% 2 3 8 (241 mg, 59%) SrgfcHfeHffci: LT#7c 0 

iH NMR (DMSO-de, 8 ppm): 6.63 (dd, J = 1.6, 3.2 Hz, 1H), 7.14 (d, J = 1.9 Hz, 1H), 
7.44 (d, J = 3.2 Hz, 1H), 7.67 (ddd,. J = 2.3, 4.6, 4.9 Hz, 1H), 7.69 (d, J = 1.6 Hz, 1H), 
7.87 (dd, J = 1.9, 1.9 Hz, 1H), 8.03-8.11 (m, 2H), 8.64-8.68 (m, 1H), 8.69 (d, J = 4.6 
Hz, 1H), 13.00 (br s, 1H). 
APCIMS m/z: [M+H] + 366. 
■ 187-189 °C. 

immm 239] 

N- [4- (2-^y/V) - 5- (t°y 2 —s(/V2!;Vtf=./V) f7/^-2 

-4;V\ -2-^^7 7^-3-^7/V^^fi^^ K (ft^2 3 9) 

mmmi 8 7 tmm^vx^y^^^-^m^^^o \z.2-y-^;vy"7^- 3 

/V7$^W: (279 mg, 2.22 mmol) £r,fflV\ 1^1 8 6 (300 mg, 1.11 mmol) fah 
Mmk&%0 2 3 9 (329mg, 78%) &®m&MW-t tt#fc 0 

iH NMR (DMSO-de, 8 ppm): 2.63 (s, 3H), 6.63 (dd, J = 1.6, 3.5 Hz, 1H), 7.37 (d, J = 
2.2 Hz, 1H), 7.44 (dd, J = 1.0, 3.5 Hz, 1H), 7.64-7.75 (m, 1H), 7.65 (d, J = 2.2 Hz, 
1H), 7.70 (dd, J = 1.0, 1.6 Hz, 1H), 8.03-8.11 (m, 2H), 8.69-8.74 (m, 1H), 12.74 (br s, 
1H). 

APCIMS m/z: [M+H] + 380. 
183-186 °C. 

[HJfe^il 2 4 0] 

N- [4- (2-7P/P) - 5- (fc°D 2 —4 ;Vifs^.;V) f7/-/V-2 

-2, 5-^f^77^-3-*;V^tU' (ft^2 4 0) 

3 -*/I/#>t (310 mg, 2.22 mmol) £rffiV\ 1 8 6 (300 mg, 1.11 mmol) 

bUmik&m 2 4 0 (290 mg, 66%) %Wm.&MVf t tt#fc 0 
m NMR (DMSO-de, 8 ppm): 2.27 (s, 3H), 2.58 (s, 3H), 6.62 (dd, J = 1.9, 3.5 Hz, 
1H), 6.96 (s, 1H), 7.44 (dd, J = 0.5, 3.5 Hz, 1H), 7.62-7.72 (m, 1H), 7.70 (dd, J = 0.5, 
1.9 Hz, 1H), 8.03-8.11 (m, 2H), 8.69-8.73 (m, 1H), 12.65 (br s, 1H). 
APCIMS m/z: [M+H]+394. 
St£: 195-198 °C. 

immm 241] 

N- [4- (2-7U/V) - 5- (t°y 2-^/1^7/1^-/1/) f7/^-2 
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— Oy] ^37^^- 2 -#/V^l7-5.K (M2 4 1) 

mmmi 8 8 trnm^x^mt-r^^^w^^ \z.2 -^$~7 ^=.;v= 

? o JJ K (0.200 mL, 1.89 mmol) 3rJlV\ -fb^l 1 8 6 (300 mg, 1.11 mmol) i>> 
bWmk&to 2 4 1 (357 mg, 84%) UT^ffCo 
*H NMR (CDCls, 8 ppm): 6.55 (dd, J = 1.9, 3.5 Hz, 1H), 7.16 (dd, J = 4.1, 5.1 Hz, 
1H), 7.49 (ddd, J = 1.1, 4.9, 7.6 Hz, 1H), 7.53 (dd, J = 1.1, 1.9 Hz, 1H), 7.66 (d, J = 
5.1 Hz, 1H), 7.74 (dd, J = 1.1, 3.5 Hz, 1H), 7.89 (ddd, J = 1.6, 7.6, 7.6 Hz, 1H), 7.92 
(d, J = 4.1 Hz, 1H), 8.19 (ddd, J = 0.8, 1.1, 7.6 Hz, 1H), 8.75 (ddd, J = 0.8, 1.6, 4.9 
Hz, 1H). 

APCIMS m/z: [M+H]+ 382. 
197-199 °C. 

mmm 242] 

n- [4- (2-7U/H -5 - (try ^-2 — f/v#/i//jf-/v) fr/- /v—2 
mmm 1 8 8 1 mmz Lt.tftr^f/Kof-t^ d ^ 5 — r 

-/V=^n y K (0.240 mg, 1.89 mmol) £r^V\ ^-8^ 1 8 6 (300 mg, 1.11 mmol) 

frbMmt-erm2 4 2 (333 m g) 82%) ^@*tLt#fc„ 

*H NMR (DMSO-de, 8 ppm): 6.64 (dd, J = 1.9, 3.5 Hz, 1H), 7.46 (d, J = 3.5 Hz, 1H), 
7.61 (d, J = 1.9 Hz, 1H), 7.69 (ddd, J = 2.4, 4.9, 6.5 Hz, 1H), 7.72 (d, J = 1.9 Hz, 1H), 
8.05-8.15 (m, 2H), 8.72 (d, J = 4.9 Hz, 1H), 8.88 (d, J = 1.9 Hz, 1H). 
APCIMS m/z: [M+H] + 367. 
St£: 223-230 °C. 

mmm 243] 

N- [4- (2-7!)/^) - 5- (try 2 — t ;Vi$=.;l>) fT/-/V-2 

-4/1/] - 5 - ^ y t^rt/^/v- 3 ^ K (ft^)2 4 3) 

mmmi 8 7 £m&\zvx^y~a^:sWt<Dftfr9\zL5-*^Mytt'V-'S~ 

/ls-3-%/l'tf>'Wt (281 mg, 2.22 mmol) SrJBV\ 1 8 6 (300 mg, 1.11 

mmol) J^feaHBte-a* 2 4 3 (277 mg, 66%) &mM&mfck tt#fc 0 

iH NMR (DMSO-de, 8 ppm): 2.53 (s, 3H), 6.63 (dd, J = 1.6, 3.5 Hz, 1H), 6.90 (s, 

1H), 7.42 (dd, J = 0.5, 3.5 Hz, 1H), 7.65-7.74 (m, 1H), 7.72 (dd, J = 0.5, 1.6 Hz, 1H), 

8.04-8.13 (m, 2H), 8.68-8.74 (m, 1H), 13.47 (br s, 1H). 

APCIMS m/z: [M+H] + 381. 

§!t&: 209-213 °C. 

mmm 2 4 4] 
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N— [4 - (2-7P/V) — 5- ( tT.y z/l/- 2 — -f ;Vjj;ls7$=.;V) f7/-/V-2 
— f/V] -1,2, 3-^yyY7v>7y^- 5 -^/VTjf^ri^-^ K (ft^244) 

Wil 1 8 7 i LT, y^nf yf^tD 9 [c l , 2, 3 tl/Sf-Ti? 

Ty—JV- 5 -#^^(399 mg, 2.22 mmol) IrfflVvf^ 1 8 6 (300 mg, 1.11 
mmol) ^b^|B^#J2 4 4 (400 mg, 83%) =£gfcJt£,@ft:£ LT#fc 0 
iH NMR (DMSOde, 8 ppm): 6.65 (dd, J = 1.6, 3.2 Hz, 1H), 7.48 (dd, J = 0.5, 3.2 Hz, 
1H), 7.66-7.73 (m, 1H), 7.74 (dd, J = 0.5, 1.6 Hz, 1H), 8.05-8.15 (m, 2H), 8.47 (dd, J 
= 1.6, 8.6 Hz, 1H), 8.60 (dd, J = 0.8, 8.6 Hz, 1H), 8.72-8.77 (m, 1H), 9.56 (dd, J = 
0.8, 1.6 Hz, 1H), 13.58 (br s, 1H). 
APCIMS m/z: [M+H]+434. 
it,&: 213-218 °C. 

immm 245] 

N- [4- (2-79/1/) - 5- (fc°y >>V- 2 — tW^/V/J^/V) fTy^/V-2 
— T/v] - 1 -t^-tv- 1 h-^<^}/ b y 6 -#/i>a?aM^ K Offra^fef 2 

4 5) 

lifil 8 7 i:l^#lc:LT,-r y=n^yto^!?^l -^^/v- l h— 

h VT y—/V- 6 -^7/V^>-^ (392 mg, 2.22 mmol) £rffll\ ft&tfa 1 8 6 (300 mg, 
1.11 mmol) fabmmk&m2 4 5 (574 mg, 100%) %®.n&MW-t UT#fc c 
iH NMR (DMSO-de, 8 ppm): 4.37 (s, 3H), 6.64 (dd, J = 1.6, 3.5 Hz, 1H), 7.46 (d, J = 
3.5 Hz, 1H), 7.65-7.74 (m, 1H), 7.72 (d, J = 1.6 Hz, 1H), 8.03 (d, J = 8.6 Hz, 1H), 
8.07-8.13 (m, 2H), 8.29 (dd, J= 1.4, 8.6 Hz, 1H), 8.70-8.75 (m, 1H), 8.97 (d, J = 1.4 
Hz, 1H), 13.38 (br s, 1H). 
APCIMS m/z: [M+H] + 431. 
St&: 230-231 °C. 

immm 2 4 6] 

N- [4- (2-7U/V) -5- (t°y 2 -4 ;\s%/V^=./V) f7/-/V-2 

— f/Kl - 2- - 1 -/<> y 7 7 5 -^/V^^rt ^ K 

(it-km 2 4 6) 

(Tetrahedron Letters) N 3138^ p.2311 (1997 fc|S4fe©^^#G>tb^ 2 - 
( 1 — t Fn^f^^) - 1 -^77^- 5 (304 mg, 1.48 mmol) 

£rJiV\ 1 8 6 (200 mg, 0.740 mmol) bilBft^fl 2 4 6 (303 mg, 89%) 

IH NMR (DMSO-de, 8 ppm): 1.50 (d, J = 6.6 Hz, 3H), 4.89 (dq, J = 5.3, 6.6 Hz, 1H), 
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5.63 (d, J = 5.3 Hz, 1H), 6.64 (dd, J = 1,6, 3.2 Hz, 1H), 6.88 .(s, 1H), 7.45 (d, J = 3.2 
Hz, 1H), 7,65-7.75 (m, 1H), 7.72 (d, J = 7.8 Hz, 1H), 7.72 (d, J = 1.6 Hz, 1H), 
8.07-8.14 (m, 2H), 8.11 (dd, J = 1.6, 7.8 Hz, 1H), 8.49 (d, J = 1.6 Hz, 1H), 8.70-8.75 
(m, 1H), 13.19 (br s, 1H). 
APCIMS m/z: [M+H]+460. 
246-249 °C. 
4 7] 

N- [4- (2-7!);l/) -5- {\f]) 2 ;Vt$^;V) ^7^-2 

— f/V] -2 - (1 - t Kndp-V - 1 ~ T^/l^^/V) -l-^/77y-5-^ 
K (ft^2 4 7) 

(Tetrahedron Letters), % 38 p.2311 H (1997 ^) ^fBife^fe^ftfetLS 
2- (1-t Kn^r^-l-^^kx^) - 1 —^O^f? =7 V- 5 -#/V/j^^ 

(260 mg, 1.16 mmol) £rfflV\ 8 6 (157 mg, 0.580 mmol) 7^MHfB^ 

#52 4 7 (274 mg, 100%) %rWkM&mfat LT#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.55 (s, 6H), 5.52 (br s, 1H), 6.64 (dd, J = 1.6, 3.2 Hz, 
1H), 6.84 (s, 1H), 7.45 (d, J = 3.2 Hz, 1H), 7.65-7.75 (m, 1H), 7.71 (d, J = 8.9 Hz, 
1H), 7.72 (d, J = 1.6 Hz, 1H), 8.04-8.12 (m, 2H), 8.09 (dd, J = 1.4, 8.9 Hz, 1H), 8.48 
(d, J = 1.4 Hz, 1H), 8.69-8.74 (m, 1H), 13.19 (br s, 1H). 
APCIMS m/z: [M+H] + 474. 
fit£: 230-231 °C. 

imnm 2 4 8] 

N- [4- (2-^U/V) - 5- (t°V 2 —4 /l^/VtfwV) f7^;k-2 

— f/U] ~7U [2, 3-b] t°y Vis— 5 -JJ/\/7$ K (ft^i2 4 8) 

(Tetrahedron Letters) % fg 35 p.9355 (1994 3 s ) ^fEicO^ti^lt btbS 7 n 
[2, 3-b] fc°P 5 -7J/V/tf>^ (178 mg, 1.08 mmol) £rffll\ {^#1 1 

8 6 (200 mg, 0.540 mmol) /^MMlB-ft^^ 2 4 8 (209 mg, 93%) &t£.M&^Vf 

t LT#7t 0 

iH NMR (DMSO-de, 8 ppm): 6.65 (dd, J = 1.9, 3.5 Hz, 1H), 7.21 (d, J = 2.4 Hz, 1H), 
7.47 (d, J = 3.5 Hz, IH), 7.65-7.75 (m, IH), 7.73 (d, J = 1.9 Hz, IH), 8.05-8.14 (m, 
2H), 8.28 (d, J = 2.4 Hz, IH), 8.70-8.76 (m, IH), 8.89 (d, J = 1.9 Hz, IH), 9.07 (d, J 
= 1.9 Hz, IH). 
APCIMS m/z: [M+H] + 417. 
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St& : 234-235 °C. ■ 
IMMW 2 4 9] 

N— [4- (2-7!);W) - 5- v^- 2 ->f /V'^/VaSn /V) f7/^-2 

188t infill It, WGT-ff-Astoftfo Vfcfuu dfgfe^ >9vP (0.450 mL, - 
5.67 mmol) £J1V\ ik&^l 8 6 (300 mg, 1.11 mmol) ^b^BE-fb^lfe 2 4 9 (157 

mg, 43%) %mn&mfct vxftft e 

iH NMR (CDCls, 8 ppm): 3.85 (s, 3H), 6.56 (dd, J = 1.6, 3.2 Hz, 1H), 7.44-7.53 (m, 
2H), 7.82-7.93 (m, 2H), 8.19 (d, J = 7.8 Hz, 1H), 8.71 (d, J = 4.5 Hz, 1H), 8.98 (br s, 
1H). 

APCIMS m/z: [M+H]+ 330. 
[HJfcfll 2 5 0] 

N- [4- (2-7H/V) - 5- (^^^^-2-^*;^^) fTyWW2 
-^/v] ^/w^yixf^ (^2 5 0) 

H»J 1 8 8 £ mW\Z LT, 2Mk7 l k l ?J>l'<Dftt>y ^ n n dfgfezn^yiv (0.360 mL, 
3.78 mmol) SrfflV\ 1 8 6 (300 mg, 1.11 mmol) J^b^fB'ffr^ 2 5 0 (248 

mg, 65%) lt#fc. 

iH NMR (CDCla, 8 ppm): 1.30 (t, J = 7.0 Hz, 3H), 4.28 (q, J = 7.0 Hz, 2H), 6.55 (dd, 
J = 1.9, 3.5 Hz, 1H), 7.48 (ddd, J = 0.8, 4.6, 7.6 Hz, IH), 7.51 (dd, J = 0.8, 1.9 Hz, 
1H), 7.85 (dd, J = 0.8, 3.5 Hz, IH), 7.89 (ddd, J = 1.9, 7.6, 7.8 Hz, IH), 8.19 (ddd, J 
= 0.8, 0.8, 7,8 Hz, IH), 8.71 (ddd, J = 0.8, 1.9, 4.6 Hz, IH), 9.24 (br s, IH). 
APCIMS m/z: [M+H] + 344. 
MM- 158-159 *C. 

mmm 251] 

N— [4- (2-7!);!/) - 5- (fc°y> ? >'-2 — f /l^A-sjwl') fT/^- 2 
— f /V] #/W^ 5; >Wt*s? n (.ik^lfo 2 5 1) 

##i2 5Tllttl5ft^y (249 mg, 0.839 mmol) ^ THF (4 mL) fcSBSSS 
U 9 s#xi~7&J~- As (0.328 mL, 4.20 mmol) %M?tX, 30 #W3S#b7c: 0 ^Jfc 
^^BET-e#^b, ^btbTtaS^^y ^^V^^^^n^r h^77>f- (-^1?- 

v : fttxf/u=2 : i) xmm-rz ki^xv ^ mmit^-m 251 (137 m g , 44%) 

m NMR (CDCla, 8 ppm): 1.54-1.90 (m, 2H), 2.04-2.22 (m, 2H), 2.32-2.46 (m, 2H), 
5.01-5.15 (m, IH), 6.57 (dd, J = 1.8, 3.5 Hz, IH), 7.49 (ddd, J = 1.0, 4.8, 7.6 Hz, IH), 
7.54 (d, J = 1.8 Hz, IH), 7.90 (ddd, J = 1.6, 7.6, 7.9 Hz, IH), 7.91 (d, J = 3.5 Hz, IH), 
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8.19 (ddd, J = 0.9, 1.0, 7.9 Hz, 1H), 8.72 (ddd, J = 0.9, 1.6, 4.8 Hz, 1H). 
APCIMS m/z: [M+H] + 370. 
iUft: 152-153 °C. 

imnm 252] 

N- [4- (2-7!J;V) -5 - v^— 2 /i^/i^—A-) fry-;v-2 
--OKI ^T/W^^^Sfe^o^V^/l' 5 
HSfj2 5 1 i»LT, y — /\s(DiXfc> v v^o-? ; — /V 

(0.305 mL, 3.37 mmol) SrJlV\ .##$1 2 5 T?# £> frl £ ik^tyd y (200 mg, 0.670 
mmol) ;5^ilBM2 5 2 (87.3 mg, 23%) Sr^ffeS^i Lt#fc 0 ' 
iH NMR (CDCla, 8 ppm): 1.55-2.01 (m, 8H), 5.25-5.35 (m, 1H), 6.57 (dd, J = 1.6, 
3.5 Hz, 1H), 7.49 (ddd, J = 1.2, 4.6, 7.4 Hz, 1H), 7.54 (dd, J = 0.7, 1.6 Hz, 1H), 7.90 
(ddd, J = 1.7, 7.4, 7.9 Hz, 1H), 7.90 (dd, J = 0.7, 3.5 Hz, 1H), 8.19 (ddd, J = 1.0, 1.2, 
7.9 Hz, 1H), 8.72 (ddd, J = 1.0, 1.7,. 4.6 Hz, 1H). 
APCIMS m/z: [M+H] + 384. 
it£: 162-163 °C. 

immm 253] 

4-^b^t Kot°7=/V=N- [4- (2 -7!);V) -5 - (fc° V 2 fV 

WJ2 5 1 ^IH^^bT, / — ';V<Dfo*>Y) Xcf h7t Knt°7y-4 

-Jr—/V (0.321 mL, 3.37 mmol) £fflV\ 2 5 •V^htl&ik&^y (200 mg, 

0.670 mmol) ^b^fB^^#/2 5 3 (52.0 mg, 19%) L-T#fc 0 ' 
iH NMR (CDCls, 8 ppm): 1.71-1.86 (m, 2H), 1.97-2.09 (m, 2H), 3.51-3.62 (m 2H), 
3.89-4.00 (m, 2H), 5.01-5.12 (m, IH), 6.58 (dd, J = 1.8, 3.5 Hz, IH), 7.50 (ddd, J = 
1.3, 4.8, 7.6 Hz, IH), 7.56 (dd, J = 0.7, 1.8 Hz, IH), 7.91 (d, J = 0.7, 3.5 Hz, IH), 
7.92 (ddd, J = 1.7, 7.6, 7.9 Hz, IH), 8.21 (ddd, J = 0.8, 1.3, 7.9 Hz, IH), 8.72 (ddd, J 
= 0.8, 1.7, 4.8 Hz, 1H). 
APCIMS m/z: [M+H] + 400. 
fife^C: 144-145 °C. 

mmm 254] 

1 -T^/Vt^U v^-4 — f/V=N-[4- (2-7U;>) -5 - (t°!jv > y-2 
— {;V%/V-m=. ;V) fr , /^-2--f/V] #/W^— b Gfl^#3 2 5 4) 

mmm 2 5 1 1 mrn^ u-c, n ; —;v(o\\^> v k 1 - ^ y v- 

JV (581 mg, 5.05 mmol) £fflV\ g#«2 5T?#fetb^^^y (300 mg, 
1.01 mmol) !5^1ISM»2 5 4 (167 mg, 40%) ^mM^MW-t UT#7c: 0 
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iH NMR (DMSO-d 6) 8 ppm): 1.59-1.74 (m, 2H), 1.87-1.99. (m, 2H), 2.11-2.25 (m, 
2H), 2.19 (s, 3H), 2.59-2.70 (m, 2H), 4.70-4.81 (m, 1H), 6.61 (dd, J = 1.6, 3.2 Hz, 
1H), 7.41 (dd, J = 0.5, 3.2 Hz, 1H), 7.60-7.70 (m, 1H), 7.68 (dd, J = 0.5, 1.6 Hz, 1H), 
8.03-8.08 (m, 2H), 8.64-8.69 (m, 1H). 
APCIMS m/z: [M+H]+413. 
222-225 °C. 

immm 255] 

2 — - 1 - pt-^-jV) ^^/i/=N— [4 — (2 — 7 U /V) — 5 — (t° 

y vV- 2 — f fry-;v- 2 -^/v] #/ww— h tfk-g^ 255) 

^Ife#l2 5 1 £ little: IT, v-^ n^y—zvcDf^ 19 S£ 1 , 3 

2 (0.322 mL, 4.21 mmol) £rffll\ ##{?|J 2 5 TllfctlSMfey 

(250 mg, 0.841 mmol) frbWkWc&Wa 2 5 5 (93.2 mg, 28%) ^^M^MW-t b 

!H NMR (CDC1 3 , 8 ppm): 4.56-4.61 (m, 2H), 4.73-4.79 (m, 2H), 5.21-5.43 (m, 1H), 
6.58 (dd, J = 1.8, 3.6 Hz, 1H), 7.51 (ddd, J = 1.3, 4.8, 7.6 Hz, 1H), 7.56 (dd, J = 0.7, 
1.8 Hz, 1H), 7.90 (ddd, J = 1.5, 7.6, 8.1 Hz, 1H), 7.90 (dd, J = 0.7, 3.6 Hz, 1H), 8.22 
(ddd, J = 0.8, 1.3, 8.1 Hz, 1H), 8.73 (ddd, J = 0.8, 1.5, 4.8 Hz, 1H). 
APCIMS m/z: [M+H] + 394. 
MM- 158-159 °C. 

immm 2 5 6] 

N- [4- (2-7.V/^) -5- (t o y v^-2— {/Ujj/]ss$^/V) — A* — 2 

-4>V\ ^-4-^7/V/K=3ri?-5 K (ik-&<®}2 5 6) ' 

fb-p-il 8 6 (100 mg, 0.369 mmol) ^na^y (3.7 mL) kllK^U # 
^ (89.7 mg, 554 mmol) ^mWCM^X, MUX 12 B#fflj* 

#'Lfc c S^ilriffTtllL, #bftfc^£&THF (3.7 mL) KUgflSLfco # 
k^fc^-R^A^ y >- (0.0484 mL, 554 mmol) &M?IX, 2 B#P^fft# Lfc Q 

A^aYh^77^- (y nn^/VA : y ^y — /v=20:l) ^1#§H~<d 
#IB^#J2 5 6 (93.9 mg, 66%) &mM&mfek LT#7t 0 

iH NMR (CDCls, 8 ppm): 3.51-3.59 (m, 4H), 3.68-3.75 (m, 4H), 6.58 (dd, J = 1.8, 
3.6 Hz, 1H), 7.48 (ddd, J = 1.2, 4.8, 7.6 Hz, 1H), 7.55 (d, J = 1.8 Hz, 1H), 7.89 (ddd, 
J = 1.7, 7.6, 7.9 Hz, 1H), 7.96 (d, J = 3.6 Hz, 1H), 8.18 (ddd, J = 0.8, 1.2, 7.9 Hz, 
1H), 8.74 (ddd, J = 0.8, 1.7, 4.8 Hz, 1H). 
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APCIMS m/z: [M+HJ+385. 
fitft: 144-145 °C. 
IMMM 2 5 7] 

N- [4- (2-7!);V) -5 - ( 2 — ^ A-) g^y^^.- 2 

— f/P] tf^U vV- 1 -#/]s7$2r-V-* K 0ffr^2 5 7) 

###!|2 5-t?#fo^§^^y (130 mg, 0.437 mmol) £ THF (4.4 mL) ^« 
U t^^^ (64.9 mL, 0.656 mmol) ^O^T. ^MT? 20 L-7c 0 

^ t> a Lfc#, f^g^M* Lfc 0 # £> frfc^SSfc f V % P/v* 7 ^ * 
(— ^It"^ : I£^n^/k=l : 1) ^JftJSl-t" § - £ I- £ «9 , W&fc 
&%0 2 5 7 (66.5 mg, 40%) %WkM&mfck bT#rt 0 

iH NMR (CDCI3, 8 ppm): 1.57-1.71 (m, 6H), 3.48-3.56 (m, 4H), 6.57 (dd, J = 1.7, 
3.5 Hz, 1H), 7.46 (ddd, J = 1.0, 4.6, 7.6 Hz, 1H), 7.55 (d, J = 1.7 Hz, 1H), 7.88 (ddd, 
J = 1.7, 7.6, 7.9 Hz, 1H), 7.94 (d, J = 3.5 Hz, 1H), 8.17 (ddd, J = 1.0, 1.1, 7.9 Hz, 
1H), 8.73 (ddd, J = 1.1, 1.7, 4.6 Hz, 1H). 
APCIMS m/z: [M+H] + 383. 
S>y?>: 182-185 °C. 

mmm 258] 

N- [4- (2-7 D/V) -5 - (t°y x/l/-2-'( sVJj;Vt$=-;V) 
— -N' — fy^ntV^m^ 0^-^32 5 8) 

, MMM 2 5 7 b LT, t°-<y i?^<Dftt> V yT'n trVVT 5: ^ (0.0900 

mL, 1.01 mmol) £J^V\ #%f!]2 5 "C# b frl 5 {frg^ y (200 mg, 0.670 mmol) 
^feMlB-fb^^ 5 8 (134 mg, 56%) «J|&HI#:£ UT#7c 0 
*H NMR (DMSO-de, 8 ppm): 1.51 (d, J = 6.5 Hz, 3H), 3.30 (d, J = 6.5 Hz, 3H), 
3.75-3.87 (m, 1H), 6.50 (br d, J = 7.3 Hz, 1H), 6.58 (dd, J = 1.9, 3.5 Hz, 1H), 7.37 
(dd, J = 0.8, 3.5 Hz, 1H), 7.59-7.66 (m, 1H), 7.63 (dd, J = 0.8, 1.9 Hz, 1H), 7.99-8.08 
(m, 2H), 8.62-8.66 (m, 1H), 10.90 (br s, 1H). 
APCIMS m/z: [M+H] + 357. 
St&: 182-186 °C. 

immm 259] 

N-tert-y^fvV-N' - [4- (2~:7y/V) -5- (t°y^-2 f )VU 

-/v) fr^/v- 2 m mm 259) 
mmm 2 5 7 t mm^ tt. y s^of**? 19 ic tert-^^/^r ^ >- (0.130 mL, 

1.26 mmol) £J3V\ 2 5 T?#fc*L6^1^ y (250 mg, 0.840 mmol) 



220 



WO 2005/063743 PCT/JP2004/019778 

mmk-S-W) 2 .5 9 (187 mg, 46%) ^m^^MOft UT#fc 0 

iH NMR (DMSO-d 6) 8 ppm): 1.33 (s, 9H), 6.49 (br s, 1H), 6.59 (dd, J = 1.9, 3.5 Hz, 
1H), 7.40 (dd, J = 0.8, 3.5 Hz, 1H), 7.59-7.62 (m, 1H), 7.65 (dd, J = 0.8, 1.9 Hz, 1H), 
8.00-8.09 (m, 2H), 8.65-8.69 (m, 1H), 10.71 (br s, 1H). - 
APCIMS m/ Z : [M+H] + 371. 
Bt&: 123-124 °C. 
\MWM 2 6 0] 

N- [4- (2-7 1)71/) - 5- (.t°y 2 --f /Kft/V/J^/V) f7y-/l^-2 

-4;V\ -N' - (2-^ h^ri/^-lf-^) mm (A\&tfa2 6 0) 

5 7 ^uto-l-c, t°^y ^©ft^t) t-2 - ^ h^ix^^/vr 5: ^ 

(0.0790 mL, 1.01 mmol) V \ 2 5 "Ctt fh^ih^m y (200 mg, 0.670 

mmol) ^b^|B^^2 6 0 (142 mg, 57%) &%kM&mfct tt#fc 0 
!H NMR (DMSO-de, 8 ppm): 3.27-3.38 (m, 2H), 3.29 (s, 3H), 3.42 (t, J = 4.9 Hz, 
2H), 6.59 (dd, J = 1.9, 3.5 Hz, 1H), 6.74 (t, J = 5.4 Hz, 1H), 7.38 (dd, J = 0.5, 3.5 Hz, 
1H), 7.59-7.66 (m, 1H), 7.63 (dd, J = 0.5, 1.9 Hz, 1H), 8.00-8.09 (m, 2H), 8.01-8.07 
(m, 1H), 11.09 (br s, 1H). 
APCIMS m/z: [M+H] + 373. 
150-151 °C. 

mmm 2 6 1 ] 

n- [4 - (2-^yyv) ^5 - (t°y 2 —J 

-4)V\ -N' - (3-^ ySrt'Zfxi mm iih^^}2Q 1) 

5 7 i Pf^LT, t°-<y i?l/<D\Xt>X) \Z. 3 h v^n fcVl-T ^ ^ 
(0.102 mL, 1.01 mmol) £rfflV\ 2 5 "C# b ft 3 -f^^ y (200 mg, 0.670 

mmol) frhmmt-&m2 6 1 (145 mg, 56%) %WkM&MW-b UT#fc 0 
!H NMR (DMSO-de, 8 ppm): 1.65-1.76 (m, 2H), 3.17-3.26 (m, 2H), 3.25 (s, 3H), 
3.37 (t, J = 6.2 Hz, 2H), 6.58 (dd, J = 1.6, 3.2 Hz, 1H), 6.67 (t, J = 6.3 Hz, 1H), 7.38 
(dd, J = 0.8, 3.2 Hz, 1H), 7.59-7.66 (m, 1H), 7,63 (dd, J = 0.8, 1.6 Hz, 1H), 7.99-8.08 
(m 2H), 8.62-8.66 (m, 1H), 11.18 (br s, 1H). 
APCIMS m/z: [M+H] + 387. 
m&- 169-170 °C. 

immm 262] 

2-^on-N- [4- (2— ~7 V /V) -5- (fc°y^V-2 — < /1<-&=.;V) 
T9—;V-2-^;V\ Ti? b7 5 K iih^2 6 2) 

8 6 (0.900 g, 2.42 mmol) & THF (10 mL) KW-M^, zkf^T^ N, N 
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-^W5/t°y^> (29.6 mg, 0.242 nxmol) N h V ^ Is (0.740 mL, 

5.32 mmol) ^TOooTtf^^ny K (0.390 mL, 4.84 mmol) &2jpx.t\ 

m^ra 2 b#mj*# ufc 0 $ h ymr, Btjfcmtz. h y ^/vt % is (0.740 mL, 5.32 

mmol) £5£tJ^tnnT-ir^/V=^n y K (0.390 mL, 4.84 mmol) Sr^Px.T, Sffi. 

1/ : f^^o:^/V=2 : 1) ^Wkt* - £ id «fc Y) % ^IB-ffc^ 2 6 2 (0.810 g, 96%) 

iH NMR (CDCI3, 8 ppm): 4.30 (s, 2H), 6.57 (dd, J = 1.6, 3.5 Hz, 1H), 7.49 (ddd, J = 
1.1, 4.6, 7.6 Hz, 1H), 7.55 (dd, J = 0.8, 1.6 Hz, 1H), 7.85 (dd, J = 0.8, 3.5 Hz, 1H), 
7.89 (ddd, J = 1.9, 7.6, 8.1 Hz, 1H), 8.19 (ddd, J = 1.0, 1.1, 8.1 Hz, 1H), 8.72 (ddd, J 
= 1.0, 1.9, 4.6 Hz, 1H), 10.10 (br s, 1H). 
APCIMS m/z: [35C1M+H]+ 348, [37C1M+H] + 350. 
MM- 184-185 °C. 

mmm 2 6 3] 

2-^t2^-N- [4- (2-^y/k) -5— (t o yv^-2 — f jVi$~)V) =F 
7^-2-^^] T±hT* K (it^2 6 3) 

mM&\2 6 2 bmm^X^ nvT±?-^ = ? u y Ko^!)}v:/p^7tf;V 
=."fn * K&fflV\ ih^mi 8 6 (300 mg, 1.11 mmol) ^^^f3^^#I 2 6 3 (230 
mg, 72%) %Wm.&MW-b LT#fc 0 • 

iH NMR (CDCL, 8 ppm): 4.05 (s, 2H), 6.56 (dd, J = 1.6, 3.5 Hz, 1H), 7.46 (ddd, J = 
1.4, 4.6, 7.6 Hz, IH), 7.52 (dd, J = 0.8, 1.6 Hz, IH), 7.78 (dd, J = 0.8, 3.5 Hz, IH), 
7.89 (ddd, J = 1.9, 7.6, 7.8 Hz, IH), 8.17 (ddd, J = 0.8, 1.4, 7.8 Hz, IH), 8.71 (ddd, J 
= 0.8, 1.6, 4.6 Hz, IH). 

[Mmm 2 6 4] 

N- [4- (2-^y/i^) - 5- (t°y^^— 2 — < /t^/V/^/v) ^-Ty*— ;v— 2 
— <>V\ ^jVTfr !)/7-feb75 K iih-km 2 6 4) 

2 6 3 (196 mg, 0.49 mmol) £r THF (3.3 mL) \ZMU L, ^/V* V Is (0.128 
mL, 1.47 mmol) SriP&T, 1 B#|?S^£ bfc 0 M^SffTtlit, #£> 

^fcaSlr^t^t7ir h (5 : 1) XW^-T^ £ £ fc«fc t) , ^IB 

\\&m2. 6 4 (139 mg, 71%) £&Jtfe@ft:fc LT#fc„ 

iH NMR (DMSOde, 8 ppm): 2.48-2.62 (m, 4H), 3.36 (s, 2H), 3.58-3.64 (m, 4H), 
6.62 (dd, J = 1.9, 3.5 Hz, IH), 7.41 (dd, J = O.S, 3.5 Hz, IH), 7.63-7.70 (m, IH), 7.68 
(dd, J = 0.8, 1.9 Hz, IH), 8.05-8.10 (m, 2H), 8.66-8.70 (m, IH). 
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APCIMS m/z: [M+H] + 399. 
MU- 170-171 °C. 

immm 2 6 5] 

2- (cis-2, 6-^f-;^/V/Kyy) -N- [4- (2 -7 -5- (tf 

y 2 -^/l^/PtfwV) f7^-/V- 2 — f Ti? hT 5; K (ffc-g*^ 2 6 5) 

Mtfoffl 2 6 4 t IH§t LT^ ^Wafr y l/(D\Xfc> t) cis- 2 , 6 - ^vt^/V* 
y >-<£:JBV\ ffc-^ 2 6 3 ©ft*? D i^t^m 2 6 2 (300 mg, 0.860 mmol) J^MSS 
fBfbl^fe 2 6 5 (361 mg, 98%) t LT#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.05 (d, J = 6.3 Hz, 6H), 1.84-1.97 (m, 2H), 2.74-2.82 
(m, 2H), 3.34 (s, 2H), 3.55-3.68 (m, 2H), 6.61 (dd, J = 1.6, 3.5 Hz, 1H), 7.40 (d, J = 
3.5 Hz, 1H), 7.71-7.79 (m, 2H), 8.03-8.08 (m, 2H), 8.64-8.70 (m, IH). 
APCIMS m/z: [M+H] + 427. 
188-191 °C. 

mmm 2 6 6] 

N- [4- (2-7!);V) - 5- (try — f /l^/V^/V) 

— f/t>] -2- (4-^f;kt 0 ^y v?/) 7tb75K (^2 7 6) 

2 6 3 ©ft*? <9 {CftJ^^I 2 6 2 (300 mg, 0.860 mmol) /^^IBffrg^ 2 6 

6 (297 mg, 84%) ^fMittt#fc 0 

!H NMR (DMSO-de, 8 ppm): 0.90 (d, J = 6.1 Hz, 3H), 1.10-1.41 (m, 3H), 1.52-1.63 
(m, 2H), 2.13-2.24 (m, 2H), 2.80-2.90 (m, 2H), 3.33 (s, 2H), 6.62 (dd, J = 1.6, 3.5 Hz, 
IH), 7.41 (d, J = 3.5 Hz, IH), 7.63-7.71 (m, 2H), 8.02-8.11 (m, 2H), 8.66-8.70 (m, 
i IH). 

APCIMS m/z: [M+H]+ 411. 
S*,&: 104-106 °C. 
[»J2 6 7] 

N- [4- (2-7!);V) - 5- (lf2J v^-2— 4 /Vv$=-/V) rFT~*/ — ?V— 2 

— f/Kl -2- (4-^ b^p-^tr^y sv) r-tr }*T5 KSBfeta (Mi)2 6 7) 

HJfe0t|2 6 4 ^H^t^L-T^/V* y ^©^"9^4-^ h^iXtf^y v?>- (0.280 
mL, 2.28 mmol) &Jll/\ f 2 6 3 (300 mg, 0.760 mmol) J&>G>«fBfb£^<D 

7 y — (299 mg, 92%) t Ltffc #fcttfe7 y — {£ (227 mg, 0.531 
mmol) (2.3 mL) KMM^, 4mol/L IttfbdcSKOfffflft^^/HSSR (0.15 
mL, 0.584 mmol) ^Px.T s 30 #f8JJJt# Lfc 0 #f fctJ LfcHflcSritBfci"* - 
£ «t 0 % UffiBf fr&4fe 2 6 7 (187 mg, 76%) &mM&WM* t Lt#fc. 
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iH NMR (DMSO-de, 8 ppm): 1.62-2.24 (m, 4H), 3.13-3.68. (m, 8H), 4.33 (s, 2H), 
6.65 (dd, J = 1.6, 3.5 Hz, 1H), 7.47 (d, J = 3.5 Hz, 1H), 7.66-7.74 (m, 1H), 7.73 (d, J 
= 1.6 Hz, 1H), 8.05-8.15 (m, 2H), 8.68-8.73 (m, 1H). 
APCIMS m/z: [M+H] + 427. 
m&'- 220-232 °C ■ 
IMMm 2 6 8] 

2- [3- (N, N-^xf;V^;W^^;k) y SV] — N— [4- (2-7U, 

AO - 5- ^>-2 — f A^A-tfJ—AO fT/^/V- 2--f/V] TirbT^ K 
WfrS^ 2 6 8) 

HW!l2 6 4 ^»Ut, ^0>ft;b»5 ^ 3 - (N, N — S^^vV^/W* 

^/V) y ^^SrffiV\ -ffrS^fc 2 6 3 <75f^fc> «9 Wk&tifo 2 6 2 (300 mg, 0.860 
mmol) d»fe«|Bte#*&©:7y— # (426 mg, 100%) ^Jf-fe^JI £ ItHfc, 
tLfc7 y — #: (341 mg, 0.688 mmol) /V (3.4 mL) fcSBfcU 4mol/L^ 

ikim^m&^^Wfc (0.19 mL, 0.757. mmol) ^Px.T, 12 B#f!B*# L 

fd 0 m L.fc*S*Sr*Bti-5 £ £ £ .0 , ^fB^#) 2 6 8 (267 mg, 73%) SrgfeSt 

iH NMR (DMSO-de, 8 ppm): 1.06 (t, J = 7.0 Hz, 3H), 1.17 (t, J = 6.8 Hz, 3H), 
1.43-2.15 (m, 4H), 3.08-3.83 (m, 9H), 4.36 (s, 2H), 6.65 (dd, J = 1.9, 3.5 Hz, IH), 
7.48 (d, J = 3.5 Hz, IH), 7.66-7.77 (m, 2H), 8.05-8.15 (m, 2H), 8.70-8.76 (m, IH). 
APCIMS m/z: [M+H] + 496. 
Afe/ft: 180-185 °C. 
IMMM 2 6 9] 

2- (1, 4-v ? ^-=^^-8-Tif^t: 0 n [4. 5] J**Jls—8 — fAO -N- [4 
- (2-7JJ/V) - 5- — fA#/Vtf^A0 f 7^ — A— 2 — -Y A'] 
T-fe hT^ K (it^2 6 9) 

H»[J 2 6 4 ^ tt, ^E-A^ y VOftfc D 1 , 4 -S^dM*— 8 -Tif * 

t°n [4 . 5 ] ^£0iV\ 2 6 3 <Z)ft^» 19 Wk&%0 2 6 2 (300 mg, 0.860 

mmol) £>MJIfB^^2 6 9 (284 mg, 73%) 2r$£||-fe^J| £ L-T#fc„ 
iH NMR (DMSO-d 6 , 8 ppm): 1.62-1.70 (m, 4H), 2.58-2.66 (m, 4H), 3.39 (s, 2H), 
3.86 (s, 4H), 6.62 (dd, J = 1.6, 3.0 Hz, IH), 7.42 (d, J = 3.0 Hz, IH), 7.64-7.71 (m, 
2H), 8.03-8.10 (m, 2H), 8.67-8.71 (m, IH). 
APCIMS m/z: [M+H] + 455. 
it£: 188-204 °C. 
[IHWJ2 7 0] 
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N- [4- (2-7!)^) - 5- (t°y 2 — { fl>j3 fl*^— /U) f7/-/V-2 

-2- (4-t o -<y >?/ t°^y vV) rtb7 5K (M270) 
HJfe0»j2 6 4 ^ittr, ^e/v^y ^(D^ipV) ^4-t°-<y >v t°-<y 

(0.390 mL, 2.28 mmol) £J1V\ ft^*2 6 3 (300 rig, 0.760 mmol) ^bflfBft; 
^ 2 7 0 (362 mg, 99%) SrgfcjSt&Jfeiil £ bt#fc 0 

iH NMR (DMSO-d 6 , 8 ppm): 1.22-2.01 (m, 14H), 2.16-2.42 (in, 2H), 2.91-3.12 (m, 
3H), 3.39 (s, 2H), 6.62 (dd, J = 1.9, 3.5 Hz, 1H), 7.41 (d, J = 3.5 Hz, 1H), 7.63-7.71 
(m, 2H), 8.05-8.12 (m, 2H), 8.65-8.70 (m, 1H). 
APCIMS m/z: [M+H]+480. 
BMfc: 214-220 °C . . 

immm 27 1 ] 

N- [4- (2-7D/V) - 5- (tl fW^/V/Jwk) ^T>*— /V- 2 

-4;v\ -2- (4-^y;^y^;) rthru* (M271) 
WJ2 6 4 tmrn^-Lx, ^e/v*y ><Dfct>Y) ^4-^e^^y / t°-^y v>v 

(391 mg, 2.28 mmol) ft^2 6 3 (300 mg, 0.760 mmol) ^bUt^t^ 

$002 7 1 (349 mg, 95%) £ 

iH NMR (DMSO-de, 8 ppm): 1.35-1.63 (m, 2H), 1.63-1.90 (m, 2H), 2.06-2.35 (m, 
3H), 2.35-2.67 (m, IH), 2.79-3.02 (m, 2H), 3.22-3.49 (m, 5H), 3.49-3.73 (m, 4H), 
6.62 (dd, J = 1.6, 3.5 Hz, IH), 7.42 (d, J = 3.5 Hz, IH), 7.63-7.70 (m, 2H), 8.03-8.11 
(m, 2H), 8.66-8.70 (m, IH). 
APCIMS m/z: [M+H] + 482. 
Ab&: 149-150 °C. 
imMM 2 7 2] 

N- [4- (2-7D^) - 5- (t°y> ? >'-2 — f /V#/V/Jwl/) 

-2- (4-^^-/Vt°-<yv ; >-- 1 — f/V) Tth7 5K (M2 7 2) 
5Ufe0!I 2 6 4 t PlflSfc: Lt, ^E-/^ y >-<Z)^^ <9 ^ 1 -^f^tVy^y (0.0960 
mg, 0.870 mmol) MV\ 2 6 3 <7^f^^ «9 Kfc&m 2 6 2 (100 mg, 0.290 

mmol) ^6)^115^^2 7 2 (128 mg, 100%) ^tfelSit LT#fc 0 
iH NMR (DMSO-d 6 , 8 ppm): 2.68 (s, 3H), 2.61-3.24 (m, 8H), 3.49 (s, 2H), 6.60-6.64 
(m, IH), 7.40-7.44 (m, IH), 7.63-7.71 (m, 2H), 8.03-8.12 (m, 2H), 8.65-8.71 (m, 
IH). 

APCIMS m/z: [M+H] + 412. 
jM: 136-145 °C. 

mmm 273] 
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2- (A-^Slsf^i/Zs-l — ijV) -N— [4- - 5- ( t° U 

2— f/Kfr/l^^/l/) ^T-S— JV- 2 T /l'] T-fehT^K (1^2 7 3) 

^IJfe^J 2 6 4 ^ tt, ^e/V* y ls<D^jfr> V l£ 1 -rc^/i.t: 0 -<7 (0.330 

mg, 2.58 mmol) £JlV\ ^^5 2 6 3 t7)ft^ \^it^^}2 6 2 (300 mg, 0.860 
mmol) ^fe^|B^#J2 7 3 (360 mg, 98%) £^ft#& B B £ LT#fc 0 
iH NMR (DMSO-de, 8 ppm): 0.99 (t, J = 7.0 Hz, 3H), 2.32 (q, J = 7.0 Hz, 2H), 
2.49-2.60 (m, 4H), 3.21-3.44 (m, 4H), 3.34 (s, 2H), 6.61 (dd, J = 1.9, 4.1 Hz, 1H), 
7.41 (d, J = 4.1 Hz, 1H), 7.62-7.70 (m, 1H), 7.68 (d, J = 1.9 Hz, 1H), 8.04-8.10 (m, 
2H), 8.66-8.70 (m, 1H). 
APCIMS m/z: [M+H] + 426. 
142-144 °C. 

imnm 274] 

N- [4- C 2 — ^ y /l^) -5- (t°y v 5 ^- 2 — f/l^/V/j^/V) f7^-2 
-^/V] - 2 - ' ( 4 y ^ n tVl/ 1 -^Vv) 7th7 5 K Ofb^#J 2 
74) 

HifeM 2 6 4 t»LT, ^e/V^y l/<D\\frV) in l-^y7n t'/VtXy^y 
(332 mg, 2.58 mmol) £rjlV\{[^^ 2 6 3 eO-ftfc) X> 2 6 2 (300 mg, 0.860 

mmol) ^MJIfBtel^l2 7 4 (316 mg, 84%) Sr^H-fe^ t UT#fc 0 
iH NMR (DMSO-de, 8 ppm): 0.97 (d, J = 6.5 Hz, 6H), 2.43-2.68 (m, 5H), 3.25-3.36 
(m, 4H), 3.33 (s, 2H), 6.61 (dd, J = 1.9, 3.5 Hz, IH), 7.41 (d, J = 3.5 Hz, 1H), 
7.63-7.71 (m, 2H), 8.04-8.09 (m, 2H), 8.66-8.70 (m, IH). 
APCIMS m/z: [M+H] + 440. 
lift: 154-155 °C. 
immW 2 7 5] 

2- (4— T-fe^/Vfc^^v 5 ^- 1 — N- [4— (2-^y/V) —5— (fc° 

y 2 — ( ;v$uvt$=.;v) f7/«-;i/- 2 — r/v] r-fe hr 5: k (i\&%a2 7 5) 

11^2 6 4 ^IHIHKlUT, ^/U7fr}) l/(DiXfr>V) id 1 -Ti?9VH^7 V (332 
mg, 2.58 mmol) 3rfflV\ 2 6 3 <Df^^ «5 \C\^*fc2 6 2 (300 mg, 0.860 

mmol) i»bilBft:#*2 7 5 (335 mg, 89%) Sr^feifelitt#fc„ 
!H NMR (DMSO-de, 8 ppm): 1.99 (s, 3H), 2.53-2.61 (m, 2H), 3.27-3.35 (m, 2H), 
3.40-3.51 (m, 4H), 3.42 (s, 2H), 6.62 (dd, J = 1.9, 3.5 Hz, IH), 7.43 (d, J = 3.5 Hz, 
IH), 7.62-7.71 (m, IH), 7.69 (d, J = 1.9 Hz, IH), 8.05-8.11 (m, 2H), 8.67-8.71 (m, 
IH). 

APCIMS m/z: [M+H] + 440. 
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H£: 170-171 °C. 

mMM 2 7 6] 

N- [4- (2-7yyl^) - 5- (h°y 2 ;V^s f7y-/l--2 

— f /V] - 2 - (4-7i^tX7i;y.- i -xf/v) Tir YT % K 0ffrg*4& 2 7 6) 
H»!]2 6 4 i»bt, ^/l^fty Vtf>ft:fr «9 1 -^—/VfcV^-^v (0.40 
mL, 2.58 mmol) SrjlV\ ^^#J 2 6 3 (DjXt> K> Wk&Vl} 2 6 2 (300 mg, 0.860 
mmol) frbmmfe&m 2 7 6 (320 mg, 79%) ^M^m hi Lt#fc. • 
iH NMR (DMSO-de, 8 ppm): 2.66:2.74 (m, 4H), 3.13-3.21 (m, 4H), 3.43 (s, 2H), 
6.61 (dd, J = 1.9, 3.2 Hz, 1H), 6.78 (t, J = 7.6 Hz, 1H), 6.94 (d, J = 8.9 Hz, 2H), 7.21 
(dd, J = 7.6, 8.9 Hz, 2H), 7.40 (d, J = 3.2 Hz, 1H), 7.62-7.69 (m, 2H), 8.05-8.09 (m, 
2H), 8.66-8.70 (m, 1H). 
APCIMS m/z: [M+H]+474. 
M4,£: 203-204 °C. 
im&W 2 7 7] 

N- [4- (2-7U/V) -5 - (try 2 — {firjJA'&^A') fT/^/V- 2 

-4^1 -2 - [4- ( 2 - 1? y ^7^^- 1 — f/VH TirbT5 K ({b^ 

^2 7 7) 

2 64i mmm bt, ^e/i/* y ^©ftfc? t) iz i - ( 2 — tr y ^ 

f&fflV\ lk&$}2 6 3 (Df^fc) 9 fc-ffr^Hfe 2 6 2 (300 mg, 0.860 mmol) ^MJffB 
\Y&m 2 7 7 (346 mg, 85%) &mM&®sgh £ tt#fc 0 

iH NMR (DMSO-de, 8 ppm): 2.61-2.69 (m, 4H), 3.43 (s, 2H), 3.49-3.57 (m, 4H), 
6.60-6.70 (m, 2H), 6.82 (d, J = 8.9 Hz, 1H), 7.42 (d, J = 3.5 Hz, 1H), 7.48-7.57 (m, 
1H), 7.63-7.71 (m, 2H), 8.05-8.13 (m, 3H), 8.67-8.72 (m, 1H). 
APCIMS m/z: [M+H]+ 475. 
ikJ& 215-218 °C. 

immm 2 7 8] 

n- [4- (2-^y7^) - 5- (t°y^y-2--f;^/vfev) fry^-2 

-2 - [4- (2-t°y 5^-/V) f^v^- 1 — T/V] Tir h75 K Mb 
2 7 8) 

it&m 2 6 2 (300 mg, 0.860 mmol) £ THF (5.0 mL) KMM U 1 - ( 2 - fcT 
y^^/1/) fcV<9^ (0.370 mL, 2.58 mmol) ^rTJP^T, ^.T? 16 B#FbW# b 
fc G $ h fc, ELtiMX- 1 - ( 2 - 1° y ^ Z?~/U) (O.370 mL, 2.58 mmol) 

&Mx.x. mux* 2 9%mW;Wistc 0 Rmm\z-7k&£x$mumw7k&Mx.x. mmi^ti 
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@£g^c^v=l : 2) ttlL, mmk&%)2 7 8 (345 mg, 84%) ^mM^W^bl, 

m NMR (DMSO-de, 8 ppm): 2.55-2.65 (m, 4H), 3.43 (s, 2H), 3.73-3.82 (m, 4H), 
6.62 (t, J = 4.9 Hz, 1H), 6.62 (dd, J = 1.9, 3.5 Hz, 1H), 7.42 (d, J = 3.5 Hz, 1H), 
7.63-7.70 (m, 1H), 7.68 (d, J = 1.9 Hz, 1H), 8.05-8.10 (m, 2H), 8.36 (d, J = 4.9 Hz, 
2H), 8.67-8.71 (m, 1H), 12.60 (br s, 1H). 
APCIMS m/z: [M+H]+476. 
Hj& : 199-200 °C. 

mmm 279] 

N— [4— (2— 7U;V) —5- 2 — ^ fT/-/V-2 

— f/Kl -2 - [4- (fF7t:FPt , 7y-4-^), fcV^vV— 1 — i ;V\ T 
tbT5 K (^#3 2 7 9) 

mmm 2 e 4t mm^ tt, ^-/v* y yoftt? 9 mt- h7t kp ^- 4 — < ;v 

If^v^ (391 mg, 2.28 mmol) £rfflV\ ft^|)2 6 3 (300 mg, 0.760 mmol) 7> 
b^fB^^2 7 9 (267 mg, 73%) &8fcH£,*£tfl£ LT^fc 

iH NMR (DMSO-de, 8 ppm): 1.28-1.47 (m, 2H), 1.64-1.76 (m, 2H), 2.22-2.66 (m, 
7H), 3.14-3.42 (m, 6H), 3.82-3.92 (m, 2H), 6.62 (dd, J = 1.6, 3.2 Hz, 1H), 7.42 (d, J 
= 3.2 Hz, 1H), 7.63-7.71 (m, 2H), 8.02-8.11 (m, 2H), 8.66-8.70 (m, 1H). 
APCIMS m/z: [M+H]+482. 
MM.'- 172-188 °C. 

immm 2 8 0 ] 

N- [4- -5- (t°y ^>--2— { /Vjj f 7 N / — /V— 2 

-2 - (l-^f/W2-t^ytX7i?y-4 Ti? bT^ K&gfe 
M (ik&m 2 8 0) 

mMm 2Q4t mute tt, ^/^^ y is<oj%t> 9^1-^ 2 -^-^ y 

^>^JlV\ ft^2 6 3 (300 mg, 0.760 mmol) fe^fB^^)C>:7 y — #: (307 
mg, 95%) £rg£Jt#J£i§. <^ LT#7c 0 mbthfr? V — f$ (250 mg, 0.588 mmol) £ 
3^9 S — ;V (2.5 mL) {<I^?U 4m 0 yL^{k7j<^C7)g^^^^ (0.16 mL, 0.647 

mmol) &im%.x, m&~? 30 ftmmwistce ffimvtcm j fc&mm-rz>zbte£V)^ 

m&fc&Vo 2 8 0 (177 mg, 65%) £&Jt£*£,f| b LT#fc 0 

iH NMR (DMSO-de, 8 ppm): 2.89 (s, 3H), 3.38-3.69 (m, 4H), 3.84-3.90 (m, 2H), 
4.22-4.32 (m, 2H), 6.64 (dd, J = 1.9, 3.5 Hz, IH), 7.48 (d, J = 3.5 Hz, 1H), 7.65-7.75 
(m, 2H), 8.05-8.15 (m, 2H), 8.68-8.73 (m, IH). 
APCIMS m/z: [M+H] + 426. 
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170-188 °C. 

immm 2 8 1 ] 

N- [4- -5- (t°y 2 --f /V/JwV) fry — 2 

— f/V] -2- (1, 3-f7/U^y-3-^^) TirbT^K (»2 8 1) 



mmm 2 6 4 ^ mm^ lt, ^/v^ y >-of^ 9 ^ 1 , v^^iv 

-fb^^ 2 6 3 <7)ft;b (9 2 6 2 (300 mg, 0.860 mmol) ^tUfE-ft^^ 2 8 

1 (288 mg, 83%) t tt#fc„ 

!H NMR (DMSO-de, 8 ppm): 2.82,-2.90 (m, 2H), 3.07-3.15 (m, 2H), 3.36-3.48 (m, 
2H), 4.11 (s, 2H), 6.62 (dd, J = 1.9, 3.5 Hz, 1H), 7.42 (d, J = 3.5 Hz, 1H), 7.62-7.72 
(m, 2H), 8.05-8.12 (m, 2H), 8.67-8.71 (m, 1H). 
APCIMS m/z: [M+H]+401. 
153-155 °C. 

immm 282] 

N- [4 - (2-7U/P) - 5- (t°y v 5 ^- 2— f/l^/Vtf^/V) f/y- /V- 2 
— r^] -2-f-^;^!J/7tb7^ F (ft^|l2 8 2) 

2 6 4 i HOttfc tt, y i/CDftfr <9 ^^Mr/V/fr y ^ (0.240 mL, 

2.58 mmol) &Jll\ 2 6 3 <Z>ft:b *9 2 6 2 (300 mg, 0.86O mmol) 

fa bMHik&m 2 8 2 (326 mg, 92%) Sr^Hfejfe* <b LT#fd 0 
!H NMR (DMSO-de, 8 ppm): 2.60-2.69 (m, 4H), 2.78-2.86 (m, 4H), 3.41 (s, 2H), 
6.62 (dd, J = 1.9, 3.5 Hz, 1H), 7.42 (d, J = 3.5 Hz, 1H), 7.62-7.72 (m, 2H), 8.02-8.10 
(m, 2H), 8.66-8.71 (m, 1H). 
APCIMS m/z: [M+H] + 415. 
'MM'- 148-149 °C. 

immm 2 8 3] 

N- [4— -5- (6-?i b^r^t°y i?>—2 — f/l^r/i^^/V) 

TV—tv- 2 —4)V] t°y 4 -tDVif^iy % y 2 8 3) 

2-^n^E-- 6- ^ h^^^V i?> (0.274 mL, 2.23 mmol) £r THF (1 mL) \Z. 
f&Mls, -78°C, T^^y^fi? l .58mol/Ln-^/l^y ^-^^.O n-^^-^^M 
m (1.42 mL, 2.23 mmol) SriPfcT, -78°C^ 15 ^ffi^#Lfc 0 ©SSW^ 9 
8 (200 mg, 0.558 mmol) CO THF (2 mL) M^IT U gjfi"T? 1.5 B#Eifc*£ Lfco 

rifcj;^ JJIiE'fk-^ 2 8 3 (77.0 mg, 34%) £rt#fc 0 
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iH NMR (DMSO-de, 8 ppm): 4.02 (s, 3H), 6.66 (dd, J = 1.7, 3-5 Hz, 1H), 7. 15 (d, J = 
8.3 Hz, 1H), 7.51 (d, J = 3.5 Hz, IH), 7.74-7.77 (m, 2H), 7.98 (dd, J = 8.3, 8.3 Hz, 
1H), 8.03 (d, J = 6.1 Hz, 2H), 8.83 (d, J = 6.1 Hz, 2H), 13.49 (br s, 1H). 
APCIMS m/z: [M+H] + 407. ' ' 

247-250 °C. 
imMM 2 8 4] 

N- [4- (2-7U/V) - 5- (6-^^/Wt°y v 5 ^-2--f/V^7/V/K^/V) 
2 -4 /V] fc° U 4 —.jJAsaR ^ 5 K ({b-^fe 2 8 4) 

Hife0!l2 8 3 t»tt, 2 -^n^E-- 6 
pt^E— 6 -^5Vl-t o y v^^fflVX 8 (200 mg, 0.558 mmol) ^MUfB^ft; 

2 8 4 (70.0 mg, 32%) ?r#7c 0 
iH NMR (DMSO-de, 8 ppm): 2.56 (s, 3H), 6.64 (dd, J = 1.7, 3.6 Hz, 1H), 7.44 (d, J = 
3.6 Hz, 1H), 7.52-7.55 (m, 1H), 7.71 (d, J = 1.7 Hz, 1H), 7.89-7.99 (m, 2H), 8.05 (d, 
J = 5.9 Hz, 2H), 8.84 (d, J = 5.9 Hz, 2H), 13.49 (br s, 1H). 
APCIMS m/z: [M+H] + 391. 
238-241 ^C. 

mmm 2 8 5] 

N- [4- (2-^y/W -5- (6 -T^/V-tfy ^-2~4 =f~T 
V—JV- 2-4^1 * /W* £• >m tert- -?=f-;V (i\&m 2 8 5) 

mmm2 8 3 i»LT, 2-yn*-6-^ h=3r->t°y v^<Z)f^D id 2 — ^ 
n^-6-^f/Wt°!Ji;y^l\ f^i)9 8©{^i9tMl 3 4 (707 mg, 
2.00 mmol) MJI!B^'^#!J 2 8 5 (765 mg, 99 %) £r#fc 0 

iH NMR (CDCls, 8 ppm): 1.48 (s, 9H), 2.68 (s, 3H), 6.54 (dd, J = 1.7, 3.3 Hz, 1H), 
7.31 (d, J = 7.6 Hz, IH), 7.49 (d, J = 1.7 Hz, IH), 7.75 (t, J = 7.6 Hz, IH), 7.82 (d, J 
= 3.3 Hz, IH), 7.95 (d, J = 7.6 Hz, IH), 9.33 (br s, IH). 

mmm 2 8 6] 

2 -75 y - 4 - (2-^y/V) f7^/V-5 — f ;V= 6 ^/^t°y 2 — 

mmm 1 8 6 1 mm^ lt, 1 s 5 <Df^ 9 285 (765 m g , 1.98 

mmol) £rffi V ^ 5 r t \Z. £ <9 > flfE^-g^ 2 8 6 (553 mg, 98 %) 3r#fco 
iH NMR (DMSO-de, 8 ppm): 2.45 (s, 3H), 6.53 (dd, J = 1.8, 3.3 Hz, IH), 7.36 (d, J = 
3.3 Hz, IH), 7.39-7.42 (m, IH), 7.54 (d, J = 1.8 Hz, IH), 7.73-7.89 (m, 2H), 8.00 (br 
s, 2H). 

mmm2 s 7] 
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N- [4- (2-7!)/>) - 5- *Jls—2-4A'2lA'#~M 

{fr^Nfc 2 8 6 (150 mg, 0.526 mmol) & «fctf h U a^/VT 5 ^ (0.367 mL, 2.63 
mmol) £r THF (4mL) t£?g$?U Ot^P^TtWn^ K (0.206 mL, 2.37 
mmol) ^P^LT, lit 1 R#fffl8&$Lfc„ & bfc, CCtfSlfeSKtC^/^* D >- (0.689 ■ 
mL, 7.89 mmol) #3 «t Tfh V =^f-/^T ^ V (1.10 mL, 7.89 mmol) <D THF (2 mL) 

fl&ffc^ 2 8 7 (150 mg, 69 %) <M#fc 0 

iH NMR (DMSO-de, 8 ppm): 2.51 (s, 3H), 2.54 (t, J = 4.6 Hz, 4H), 3.36 (s, 2H), 3.62 , 
(t, J = 4.6 Hz, 4H), 6.61 (dd, J = 1.7, 3.5 Hz, 1H), 7.38 (d, J = 3.5 Hz, 1H), 7.51 (d, J 
= 7.6 Hz, 1H), 7.66 (d, J = 1.7 Hz, 1H), 7.85-7.97 (m, 2H), 12.5 (br s, 1H). 
APCIMS m/z: CM+H] + 413. 

mmm 2 8 8] 

N- [4- (2-7!);k) - 5- ( 6 -p* fvVfcT V S?ls- 2 — f /VUfriS^M 
V*—)V-2 — f/V] -2- (4-fc Kn= 3 rv't^yv?/) Ti?hT5 K (ft^*2 8 
8) 

V\ 2 8 6 (150 mg, 0.526 mmol) frhWMit&m 2 8 8 (143 mg, 64 %) 

iH NMR (CDC1 3 , 8 ppm): 1.65-1.78 (m, 2H), 1.95-2.05 (m, 2H), 2.41-2.50 (m, 2H), 
2.69 (s, 3H), 2.80-2.88 (m, 2H), 3.29 (s, 2H), 3.79-3.85 (m, IH), 6.58 (dd, J = 1.7, 
3.5 Hz, 1H), 7.33 (d, J = 7.9 Hz, IH), 7.56 (dd, J = 0.7, 1.7 Hz, IH), 7.77 (dd, J = 7.9, 
7.9 Hz, IH), 7.85 (dd, J = 0.7, 3.5 Hz, IH), 7.98 (d, J = 7.9 Hz, IH). 
APCIMS m/z: [M+H]+427. 

mmm 2 8 9] 

N- [4- (2-7!J^) - 5- (6 -^^~;V\fV 2— f /K*7/I^~/V) 

y>su- 2 — t)V\ -2 - (4-^f/v^7v ? y-i-'f^ r-fehr^ Kzi^m 

M Ut&m 2 8 9) 

mM&\2 8 7 fciflJlLt, ^/IsftV >><Dftt>9 Kl -^/l^^v^Srffl^ 
2 8 6 (150 mg, 0.526 mmol) i6» 6>*f&fb^4fc 2 8 9©7!i — #=Sr#/t 0 # 
^flit^V — ftrSrTi? (3 mL) fc?£ft?U 4mol/L ^^Klfi^SI^^^/H^ 
(0.394 mL, 1.58 mmol) &#P?Lfc 0 WW LfcHttSrWR-f-S - «fc 9 n flUB-ffc^ 
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^2 8 9 (163 mg, 62%) £#fc„ 

iH NMR (DMSO-de, 8 ppm): 2.52 (s, 3H), 2.77 (s, 2H), 2.79 (s, 3H), 2.93-3.89 (m, 
8H), 6.62 (dd, J = 1.7, 3.3 Hz, 1H), 7.41 (d, J = 3.3 Hz, 1H), 7.51-7.54 (m, 1H), 7.68 
(d, J = 1.7 Hz, 1H), 7.87-7.98 (m, 2H). 
APCIMS m/z: [M+H] + 426. 



C*»J2 9 0] 

2- (4-xf/i/fcX7i?y-i — f/u) -N- [4- (2-7!J^) -5— (6 — 
* ^;V\f V 2 —4 ;Vt$=,/V) ^T^—tV- 2 —4 >]✓] Ti? 5 K— MB. 

& (-ft^Jfe 2 9 0) 

-ft^#J 2 8 6 (100 mg, 0.350 mmol) ^hU^it^ 2 8 9(D7!) — f££#fc 0 # 
btbfc^ V — {££rTir h V (3 mL) .fclig$?U 4mol/L ^tK^^I^^^I/^ 
(0.263 ml, 1.05 mmol) SrJufcfco . #f £B £211^3 £ £ l£ J; «9 , ^13^ 

!|2 9 0 (89.0 mg, 49%) £#fc G 

iH NMR (DMSO-de, 8 ppm): 1.23-1.28 (m, 3H), 2.52 (s, 3H), 3.05-3.81 (m, 12H), 
6.63 (dd, J = 1.8, 3.3 Hz, 1H), 7.41 (d, J = 3.3 Hz, 1H), 7.52-7.54 (m, 1H), 7.68 (d, J 
= 1.8 Hz, 1H), 7.87-7.98 (m, 2H). 
APCIMS m/z: [M+H] + 440. 

immm 29 1 ] 

2- (4 -7tf/Vt^7^y- 1 -4 )V) -N- [4— • (2 -!7 y/k) —5- (6 
-^^/Vt°!J 2-4 M/Vv$~;V) f7^-2--f^] TirfT^K (it 

-^#3 2 9 1) 

2 8 6 (100 mg, 0.350 mmol) frhWMit&tyQ 2 9 1 (136 mg, 86%) £r?i& 

*H NMR (CDCls, 8 ppm): 2.12 (s, 3H), 2.70 (s, 3H), 2.59-2.64 (m, 4H), 3.33 (s, 2H), 
3.56-3.74 (m, 4H), 6.58 (dd, J = 1.7, 3.5 Hz, 1H), 7.34 (d, J = 7.7 Hz, 1H), 7.57 (d, J 
= 1.7 Hz, 1H), 7.78 (dd, J = 7.7, 7.7 Hz, 1H), 7.88 (d, J = 3.5 Hz, 1H), 7.99 (d, J = 
7.7 Hz, 1H), 10.39 (br s, 1H). 
APCIMS m/z: [M+H] + 454. 
IMMm 2 9 2] 

N- [4- (2-7U^) -5- (6 -^^/Vt°y 2 — ( 

V.—JV- 2 — <;V\ - 2- [4- (2-t°y yf^"7 1 -4>V\ Ti? b T 

5 K {\\&m 2 9 2) 
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mmm 2 8 7 1 mm^ tt, v^<D\xt> <o ^ 1 - ( 2 - 1° y ^) f ^ ^ 

>-£:ffll\ ^-£-#32 8 6 (100 mg,' 0.350 mmol) ^hUn^t^-^O 2 9 2 (104 mg, 
61 %) SrgfcJt&igift £ LT#fc„ 

iH NMR (DMSO-d 6 , 8 ppm): 2.70 (s, 3H), 2.74 (t, J = 5.1 Hz, 4H), 3.36 (s, 2H), 3.66 
(t, J = 5.1 Hz, 4H), 6.57 (dd, J = 1.7, 3.5 Hz, 1H), 6.65-6.68 (m, 2H), 7.34 (d, J = 7.8 
Hz, 1H), 7.48-7.54 (m, 1H), 7.55 (d, J = 1.7 Hz, 1H), 7.77 (t, J = 7.8 Hz, 1H), 7.85 (d, 
J = 3.5 Hz, 1H), 7.99 (d, J = 7.8 Hz, 1H), 8.20-8.22 (m, 1H), 10.45 (br s, 1H). 
APCIMS m/z: [M+H] + 489. 

mmm 293] 

N- [4- (2-7U/1') - 5- (6 *f-/V\?y v>V- 2 -4 J>V$);Vi$^ iV) =f-T 
-J—;V- 2-^)V\ - 2 - (4 -^r/V* V / V ) Ti? b T ^ K Wfr^Mfe 2 9 
3) - 

mmm 2 8 7 1 mrnfc tt, ^/v* y ^©ftfr 9^4 -^,1^ yytxy 

V\ 2 8 6 (100 mg, 0.350 mmol) MIIBf [^-#3 2 9 3 (157 mg, 90 %) &#^t 

iH NMR (CDC1 3 , 8 ppm): 1.58-1.87 (m, 5H), 2.28-2.36 (m, 2H), 2.57 (t, J = 4.5 Hz, 
4H), 2.69 (s, 3H), 2.94-2.98 (m, 2H), 3.27 (s, 2H), 3.74 (t, J = 4.5 Hz, 4H), 6.57 (dd, 
J = 1.7, 3.5 Hz, 1H), 7.33 (d, J = 7.8 Hz, 1H), 7.56 (d, J =1.7 Hz, 1H), 7.77 (dd, J = 
7.8, 7.8 Hz, 1H), 7.84 (d, J = 3.5 Hz, 1H), 7.98 (d, J = 7.8 Hz, 1H). 
APCIMS m/z: [M+H]+496. 

immm 294] 

N- [4- (2-7U/V) -5- ( 5 - ^f/Hf ]} — 2 —^JVjjjVi^—jV) 

>v-2-4?v\ t°y k (-fb-a-^2 9 4) 

mM¥\2 8 3 i»Lt, 2-y'u^- 6 h*c^t°V ^>-CDftfr<9te2-zf 
n^e- 5 -^^/Vt°y it^^S9 8 (200 mg, 0.558 mmol) fabUtUt 

2 9 4 (128 mg, 59%) £r#fc c 
iH NMR (DMSO-de, 8 ppm): 2.43 (s, 3H), 6.66 (dd, J = 1.7, 3.5 Hz, 1H), 7.49 (dd, J 
= 0.7, 3.5 Hz, IH), 7.76 (dd, J = 0.7, 1.7 Hz, IH), 7.88-7.92 (m, IH), 8.03-8.06 (m, 
3H), 8.59-8.60 (m, IH), 8.84 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M+H] + 391. 
M4,£: 255-257 °C. 

immm 295] 

N- [4- (2-^y/^) -5- (4-^^^t°y ^—2—^;V^}VT^=^)V) =J-T 
y—;v- 2 tr y 4 -#/V/F>l7- K ffl&to 2 9 5) 

233 



WO 2005/063743 PCT/JP2004/019778 

mmm2 8 3 t»tt, 2 -yn*- 6 ^©^9^2-^ 

n^e— 4— ^^-yHf U S?y^fflv\ {^9 8 (200 mg, 0.558 mmol) jfcbSHBte' 
^2 9 5 (50.0 mg, 23%) £r#fc 0 

iH NMR (DMSO-de, 5 ppm): 2.46 (s, 3H), 6.65 (dd, J =1.7, 3.5 Hz, 1H), 7.48 (dd, J 
= 0.7, 3.5 Hz, 1H), 7.52 (d, J = 4.8 Hz, 1H), 7.75 (dd, J = 0.7, 1.7 Hz, 1H), 7.96 (s, 
1H), 8.05 (d, J = 6.1 Hz, 2H), 8.59 (d, J = 4.8 Hz, 1H), 8.84 (d, J = 6.1 Hz, 2H), 
13.49 (br s, 1H). 
APCIMS m/z: [M+H] + 391. 
Sl&: 240-245 °C. 

mmm 2963 

N- [4- (2-^y/V) - 5- [1 -k Kn^- 1 - (5-t< b .^V t° V v>^- 

f7y-/V-2 f/V] #/W^ ^tert-^/V (i^^}2 9 

6) . 

9 2^i!l L-T.DMF <Dftt> Y) fc^M 2 6 ft 5 ^-^J z (1.11 g, 

8.00 mmol) Srj3V\ ft^^h (1.38 g, 4.00 mmol) ^fe*Ilf3^#3 2 9 6 (697 mg, 
43%) £r#7c 0 

iH NMR (CDCla, 8 ppm): 1.42 (s, 9H), 3.86 (s, 3H), 5.29 (d, J = 4.3 Hz, 1H), 6.48 
(dd, J = 1.9, 3.5 Hz, IH), 6.59 (d, J = 4.3 Hz, IH), 6.77 (dd, J = 0.8, 3.5 Hz, IH), 
7.15 (dd, J = 2.7, 8.7 Hz, IH), 7.21 (d, J = 8.7 Hz, IH), 7.47 (dd, J = 0.8, 1.9 Hz, IH), 
8.28 (d, J = 2.7 Hz, IH), 9.24 (br s, IH). 

\MMm2 9 7] 

N- [4- (2--7VM -5- (5-^ b^v^U i?Zs- 2— { <f- 
2—4^1 #/W<5 % l/m text- 7^/1/ 2 9 7) 

^2 9 6 (697 mg, 1.73 mmol) ^nn^V (10 mL) U DMP 

(848 mg, 2.00 mmol) %MtIX, MUX immWkWVfc 0 S^^^^/— ^ (10 

mD %mtlx, lo^mmwi^r^ mm^m&rxm^ ufc 0 nhfhtzmt^w 

^W7A^PVf^77^- < — de-iMx : @^n^/V = l : 1) X^Wt^^-t 

Y) % WIB-fb^ 2 9 7 (632 mg, 91%) $r#fc„ 
iH NMR (CDC13, 8 ppm): 1.57 (s, 9H), 3.95 (s, 3H), 6.54 (dd, J = 1.6, 3.4 Hz, IH), 
7.32 (dd, J = 3.0, 8.8 Hz, IH), 7.51 (dd, J = 0.8, 1.6 Hz, IH), 7.70 (dd, J = 0.8, 3.4 
Hz, IH), 8.18 (dd, J = 0.7, 8.8 Hz, IH), 8.39 (dd, J = 0.7, 3.0 Hz, IH). 
C^»!l2 9 8] 

2-r^/-4- (2-^y/v) fry- /u-5-4^=5-t h^^t°y 2 

-4^=tr hf {\Y&m2 9 8). 
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mmmi 8 etmrn^^x, fc&mi>8 5^511^2 9 7 (697 mg, 1.74 

mmol) }&>b*fBft;<£*&2 9 8 (269 mg, 51%) £r#fc 0 

iH NMR (DMSO-de, 8 ppm): 3.91 (s, 3H), 6.56 (dd, J = 1.7, 3.5 Hz, 1H), 7.44 (dd, J 
= 0.7, 3.5 Hz, 1H), 7.56 (dd, J = 3.0, 8.7 Hz, 1H), 7.63 (dd, J = 0.7, 1.7 Hz, 1H), 7.92 
(br s, 2H), 8.02 (d, J = 9.2 Hz, 1H), 8.26 (d, J = 3.0 Hz, 1H). 

mmm 299] 

N- [4- (2-7!)/!/) -5 - (5-^ b^rS/fy 2 -4 ;V3);Vt$~;V) f- 

t°U i^-4.-#/Vtf;=3MJ-5: ^ (fc&®>2 9 9) 
MMn 18 7b m^ttZ- LT, 186 <Dftt> *9 2 9 8 (250 mg, 0.831 

mmol) ^fe*l^^b^2 9 9 £r#7=i 0 #fetLfcfeMCD^#l 2 9 9£^/-A- 
tfffeitS r £ «fc 9 , ^IB^-^^) 2 9 9 (133 mg, 40%) £r#fc 0 
iH NMR (DMSO-de, 8 ppm): 3.97 (s, 3H), 6.64 (dd, J = 1.8, 3.5 Hz, 1H), 7.43 (d, J = 
3.5 Hz, IH), 7.64 (dd, J = 3.0, 8.8 Hz, IH), 7.75 (d, J = 1.8 Hz, IH), 8.05 (dd, J = 1.7, 
4.5 Hz, 2H), 8.15 (d, J = 8.8 Hz, 1HX 8.43 (d, J = 3.0 Hz, IH), 8.84 (dd, J = 1.7, 4.5 
Hz, 2H), 13.46 (br s, IH). 

immm 300] 

N- [5- ( 6 - y t° U v=y- 2 - _ 4 - (2-7U/1') 

y—sis- 2 -<i?v\ t° y 4 -juv^*^- 5; k (ik&m 300) 

2.0mol/L \?;V~?>f^sV K<D THF (9.56 mL, 10.1 mmol) 

0°CX2 , 6 - ^ t°U^y (4.97 g, 21.0 mmol) (D THF Wffi. (10 mL) 

X.X, ^UT* 3ti?mM¥¥Vfro SJfSSfcft^%9 8 (1.37 g, 3.82 mmol) CO THF M 

m (5 mD ^itlt, muxsmmmw^o ^m^mwm.itr>^=-^^ 

^ tr-v h^77^- (^ n H/Jn/V^ : ^ — /V=9 : 1) t'ltltSr itJ; "9 , 
Stated 3 0 0 (520 mg, 31%) 
CHJfeM 3 0 1] 

N- [4- (2-7D/V) -5- (6-^E/V*y / t°y v ? ^-2--f/V^/V#^/V) 
;V- 2— Y/V] t°y i^-4 — K (ft#*3 0 1) 
^##5 3 0 0 (133 mg, 0.300 mmol) £r 1 , A-V'^^ (2 mL) fcl»»U 
^r/V-*y^ (0.525 mL, 6.00 mmol) ^PxT, M^Tt? 5 0#^^#Lfc o KJfc 
JRSr^y *^7^^o-7 h^77^ — (^ tn n^/P-A : ^ ^/ — /v=9 : 1) *C 

r. <k £ J; 9 , *l&fb£4l> 3 0 1 (31.0 mg, 23%) LTf#fc 0 
iH NMR (DMSO-de, 8 ppm): 3.60-3.64 (m, 4H), 3.75-3.79 (m, 4H), 6.66 (dd, J = 1.6, 
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3.5 Hz, 1H), 7.15 (d, J = 8.6 Hz, 1H), 7.43 (d, J = 7.3 Hz 1H), 7.55 (d, J = 3.5 Hz, 
1H), 7.78 (d, J = 1.6 Hz, 1H), 7.81 (dd, J = 7.3, 8.6 Hz, 1H), 8.04 (dd, J = 0.8, 5.4 Hz, 
2H), 8.83 (dd, J = 0.8, 5.4 Hz, 2H), 13.47 (br s, 1H). 
APCIMS m/z: [M+H] + 450. 
It&: 258-262 °C. 

mmm 302] 

n- [4- (2-7U7V) - 5- (t°y 3 —4 >v%>vi$~jV) f7y'-;v-2 

%bth&lk'£-'%)h. (500 mg, 1.45 mmol) frbffifclk&fa 3 0 2 (102 mg, 19%) & 

iH NMR (CDCla, 8 ppm): 1.51 (s, 9H), 6.25 (dd, J = 1.9, 3.4 Hz, 1H), 6.68 (d, J = 
3.4 Hz, 1H), 7.03 (d, J = 1.9 Hz, 1H), 7.37 (dd, J = 4.9, 7.9 Hz, 1H), 8.12 (dd, J = 1.9, 

7.9 Hz, 1H), 8.65 (dd, J = 1.9, 4.9 Hz, 1H), 9.10 (s, 1H), 10.32 (br s, 1H). 

immm 303] 

2 -T 5 7 — 4- (2 -7 DM f 7^-/1'- 5 —4 A/— 3 — fc° y 5?A'=*r h v Oft; 
£-#J 3 0 3) 

mftftl 1 8 6 t m&te IT, 18 5 (Df^t? (9 jZL-fb^fc 3 0 2 (102 mg, 0.275 

mmol) 7b*hWfci\&#B3 0 3 (75.0 mg, 100%) £r#fc 0 

iH NMR (CDC1 3 , 8 ppm): 6.32 (dd, J = 1.8, 3.3 Hz, 1H), 6.91 (d, J = 3.3 Hz, 1H), 

7.10 (d, J = 1.8 Hz, IH), 7.27-7.31 (m, IH), 7.93-7.96 (m, IH), 8.62-8.64 (m, IH), 
8.83-8.84 (m, IH). 

rnmm 3 0 4 ] 

N— [4- (2-7U/V) —5 - (t o y^y-3-^;v*/v^;v) f7/^-2 

— r /v] tr y 4 A-tf^f- 5 k (it^^o 304) 

HJIS^I 187i bt\ -fb^fc 18 6 cDftt? "9 Jd-fb-a*^ 3 0 3 (75.0 mg, 

0.276 mmol) bW&fc&Vo 3 0 4 (69.0 mg, 57%) £r#fc 0 

iH NMR (DMSO-de, 8 ppm): 6.50 (dd, J = 1.8, 3.5 Hz, IH), 6.97 (d, J = 3.5 Hz, IH), 
7.46 (d, J = 1.8 Hz, IH), 7.44-7.48 (m, IH), 8.01-8.06 (m, IH), 8.02 (d, J = 6.2 Hz, 
2H), 8.04-8.07 (m, IH), 8.70-8.72 (m, IH), 8.80-8.81 (m, IH), 8.83 (d, J = 6.2 Hz, 
2H). 

APCIMS m/z: [M+H] + 377. 
245-248 °C. 

immm 305] 
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N- [4- (2—zryM -5- (t°y 3 —>( /Vfr/V-tf—jv) f7^-2 

— f/w] v'^nyn^y^M^t's; K (^#13 0 5) 

? xx V K (109 mg, 1.04 mmol) &;tiV\ -ffc-g^ 18 6 <7>ftfc> 9 0 3 (131 

mg, 0.482 mmol) frtbW&lt&tfa 3 0 5 (33.2 mg, 20%) &#fc 0 
iH NMR (CDCls, 8 ppm): 0.92-0.98 (m, 2H), 1.15-1.19 (m, 2H), 1.50-1.59 (m, 1H), 
6.30-6.31 (m, 1H), 6.80 (s, 1H), 7.12 (s, 1H), 7.41 (dd, J = 4.8, 8.0 Hz, 1H), 8.17 (dd, 
J = 1.5, 8.0 Hz, 1H), 8.70 (dd, J = 1.5, 4.8 Hz, 1H), 9.14 (s, IH). 
ESIMS m/z: [M+H] + 340. 
St&: 231-233 °C. 
IMN&M 3 0 6] 

4-->Ty-N- [4- (2-7D/W) -5 - ( fc° V vV- 3 -J A'XA'tf—A') ^ 
T^f—tV- 2-4^1 ^yX7 ^ K. Offc-a*^ 3 0 6) 

^G&feMl 8 7£|rI«K:UT\ 4 y=-^^m^\\M (C4-V7/tIff (344 
mg, 2.34 mmol) 3rJEl\ it^^Ol 8 6 -©ft*? 9 fcL-ffr^Mfe 3 0 3 (106 mg, 0.390 
mmol) frbWXffl&toZ 0 6 (33.8 mg, 22%) 5r#fd 0 

iH NMR (DMSO-de, 8 ppm): 6.51 (dd, J = 1.7, 3.2 Hz, IH), 6.98 (d, J = 3.2 Hz, IH), 
7.45-7.49 (m, 2H), 8.04-8.05 (m, IH), 8.06 (d, J = 8.1 Hz, 2H), 8.28 (d, J = 8.1 Hz, 
2H), 8.71 (d, J = 4.8 Hz, IH), 8.80-8.81 (m, IH). 
ESIMS m/z: [M+H]+ 401. 
Btft: 288-290 °C. 

immw 307] 

N- [4- (2-7!)/V) - 5- (t°JJ 3 — < ;V%;Vt$^;V) ^T^—fr—Z 

79V-2-*^t5K ({^3 0 7) 
HJfeMl 8 8 ilUtlfcLT, ^fcT-fe^vi^ftfr 9 |:2-7p^;p=^p y K 
(75.5 mL, 0.766 mmol) £rfflV\ 18 6 (Dftfr «J fc-ffr^Hft 3 0 3 (116 mg, 

0.428 mmol) i>^b^3 0 7 (20.7 mg, 13%) «r#fc 0 

iH NMR (DMSO-de, 8 ppm): 6.50 (dd, J = 2.0, 3.3 Hz, IH), 6.78 (dd, J = 1.6, 3.5 Hz, 
IH), 6.96 (d, J = 3.5 Hz, IH), 7.43-7.48 (m, 2H), 7.79 (s, IH), 8.03 (d, J = 7.9 Hz, 
IH), 8.07 (s, IH), 8.70 (dd, J = 1.6, 4.9 Hz, IH), 8.80 (d, J = 2.2 Hz, IH), 13.34 (br s, 
IH). 

ESIMS m/z: [M+H] + 366. 
MM.'- 234-236 °C. 

mmm 3 0 8 ] 
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N- [4- (2-7U;l/) -5 - (2-^^/l^t°y Vl/-3-4/l'$r;l'tf—M ^7* 
y ■ — /!<■ — 2 — f /V/] 7J/W<$ 5 tert-y^/l- Wk-a-^l 3 0 8) 

##$|8 7?#b;h^l^^h (500 mg, 1.45 mmol) £ THF (7.5 mL) dl^iU 
-78°C, 7/Vd>^Tt\ 1.58moyLn-^/HJ f^©n-^ (2.02 
mL, 3.19 mmol) %Mx.X s -78°C7? 15 £f«# Lfc 0 BLfoWifc 2 "f-fV^f- 
(723 mg, 4.35 mmol) SriftTU '^fit? 1.5 fl#f?TO£bfc 0 KlSJSSrffi 

fn^rv^^ ->A7k^^AL, ^^^T*ttfflU7t 0 ^mm&mniki&Jk-e 

-rz>z.t\t£<o^ m&ik&ya 3 0 8 (83.0 m g , 15%) &r#fc 0 

iH NMR (CDC1 3 , 8 ppm): 1.43 (s, 9H), 2.61 (s, 3H), 6.41 (dd, J = 1.8, 3.5 Hz, 1H), 
7.05-7.10 (m, 1H), 7.24 (d, J = 1.8 Hz, 1H), 7.40 (d, J = 3.5 Hz, 1H), 7.57-7.60 (m, 
1H), 8.52-8.54 (m, 1H). 

mmm 309] 

2-T^V-4 - (2-^y/v) f 7/^- 5 2 - ^ f /H;° !) v?y- 3 - 

4 ,v=sr v is at^m 3 0 9 ) 

ft^3 0 8 (83.0 mg, 0.215 mmol) £r h V (1 mL) fcit$?L, m. 

ire 1 ^m«#l^i„ s^^jBET-eiisiL, #fetL^as^g^m^^/v^iafo^ 

^^;^7^^P-7b^77>f- (^^V : It^^-/v=l : 4) -e^Mi-^^i: 
K «fc «9 , tHE^-^ 3 0 9 (60.0 mg, 99%) £r#fc 0 

iH NMR (CDCI3, 8 ppm): 2.53 (s, 3H), 6.12-6.14 (m, 1H), 6.93-7.05 (m, 2H), 
7.44-7.47 (m, IH), 8.19-8.21 (m, IH), 8.51-8.54 (m, IH). 

immm 310] 

N- [4- (2-^y/l^) -5 - (2 -^^/Vt: o y 3 --f /l') f-T 

v*—}V-2-A?v\ t°y ^-4-#/i^>i^ K (^ms 1 0) 

mmrn 1 8 7 1 tt, ^^-^ 1 8 6 <Di%t> <o \c\^m 309 (60.0 m g , 

0.215 mmol) t>hWMit^^} 3 1 0 (42.0 mg, 50%) £r#fc 0 

iH NMR (DMSO-de, 8 ppm): 2.53 (s, 3H), 6.53 (dd, J = 1.7, 3.5 Hz, IH), 7.15 (dd, J 
= 0.7, 3.5 Hz, IH), 7.21 (dd, J = 4.8, 7.7 Hz, IH), 7.55 (dd, J = 0.7, 1.7 Hz, IH), 7.75 
(dd, J = 1.8, 7.7 Hz, IH), 8.01 (d, J = 6.1 Hz, 2H), 8.53 (dd, J = 1.8, 4.8 Hz, IH), 
8.84 (d, J = 6.1 Hz, 2H), 13.7 (br s, IH). 
APCIMS m/z: [M+H] + 391. 
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jfb& 230-234 °C. 

. mmm 311] 

N- [4- (2-7D/V) -5 - 5 -4 

71/— 2 — f i7/V^^^tert-y^/V 0fli#^3 1 1) 

#^!l8-e#fetL^^#)h (1.77 g, 5.13 mmol) MIIS^^ 3 1 1 (1.44 g, 
73%) Sr^fco 

iH NMR (CDCI3, 8 ppm): 1.49 (s, 9H), 3.31 (s, 3H), 6.48 (dd, J = 1.7, 3.3 Hz, 1H), 
6.91 (d, J = 3.3 Hz, 1H), 7.29 (d, J = 8.3 Hz, 1H), 7.46 (d, J = 1.7 Hz, 1H), 7.89 (dd, 
J = 2.3, 8.3 Hz, 1H), 8.65 (d, J = 2.3 Hz, 1H), 12.2 (br s, 1H). 

mmm 312] 

2-T5/-4 - (2-^y/v) f/y^/v- 5 —4/V= 2 —*J-;V\fy 5 - 

4/V=trY^ tffr£ft3 1 2) 

mmm 1 8 6 1 mm^ ut, 1 8 5 <zm-u^ 9 \c\\&m 311 (1.41 g, 3.66 

mmol) 3&*&*1Bft;#*b3 1 2 (1.04 g, 100%) £r#fc 0 

iH NMR (DMSO-de, 8 ppm): 2.45 (s, 3H), 6.41 (dd, J = 1.7, 3.3 Hz, 1H), 6.79 (d, J = 
3.3 Hz, IH), 7.20 (d, J = 7.9 Hz, IH), 7.32 (d, J = 1.7 Hz, IH), 7.75 (dd, J = 2.3, 7.9 
Hz, IH), 8.51 (d, J = 2.3 Hz, IH). 

mmm 313] 

N- [4- (2-7l);v) - 5- (2 -yf;Vk°!J 5 —4 ;v^;v^=.;v) 

V*—jV-2 — <?V\ t°D W-±-*?\>i&*-p% K (<ft^#>3 1 3) 

1^113 1 2 (200 mg, 0.701 mmol) Sr DMF (3.5 mL) fc$$?U <f 
^Sl (259 mg, 2.10 mmol) „ EDC iMMM (403 mg, 2.10 mmol) *S «fc 1 — fc: Ko 
■^cis^OS h y 7^/V-*iftlft (322 mg, 2.10 mmol) 60 o C"e 3 B^Wi* 

2 -/P/V — /V"e#3j$^i"5 rttilj *|B-fb#* 3 13 (170 mg, 62%) £#fc 0 
iH NMR (DMSO-de, 8 ppm): 2.51 (s, 3H), 6.52 (dd, J = 1.8, 3.5 Hz, IH), 6.97 (dd, J 
= 0.7, 3.5 Hz, IH), 7.32 (d, J = 8.1 Hz, IH), 7.50 (dd, J = 0.7, 1.8 Hz, IH), 7.95 (dd, 
J = 2.3, 8.1 Hz, IH), 8.02 (d, J = 6.1 Hz, 2H), 8.70 (d, J = 2.3 Hz, IH), 8.83 (d, J = 
6.1Hz, 2H), 13.6 (s, IH). 
APCIMS m/z: [M+H] + 391. 
MM.' 230-232 °C • • 

mmms 1 4] 
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4-^T/-N- [4- (2-7JJ/V) -5 - (2-^^tf!J^-5-^/l'*;l' 
aJ?=/V) f7^/W2 — f/V] -<VXT5: K (<ffc^#J3 1 4) 

fc&fa 3 1 2 (242 mg, 0.848 mmol) frhWM\k^?> 1 4 (253 mg, 72%) £:# 

iH NMR (DMSO-de, 8 ppm): 2.51 (s, 3H), 6.52 (dd, J = 1.7, 3.5 Hz, 1H), 6.97 (dd, J 
= 0.8, 3.5 Hz, 1H), 7.32 (d, J = 8.1 Hz, 1H), 7.51 (dd, J = 0.8, 1.7 Hz, 1H), 7.95 (dd, 
J = 2.3, 8.1 Hz, 1H), 8.06 (d, J = 8.4 Hz, 2H), 8.26 (d, J = 8.4 Hz, 2H), 8.70 (d, J = 
2.3 Hz, 1H), 13.6 (br s, 1H). 
APCIMS m/z: [M+H]+ 415. 
Bbft: 261-265 °C. 

mmm 315] 

N- [4- (2-71J/V) - 5- (2-^^/Vt°y ( ;\>i$~;V) =f~T 

y—;V-2 — f/V] 7*7ls-2-Jj/V^y-* K tffr£*3 1 5) 

V\ 3 1 2 (200 mg, 0.701 mmol) j&^SfflBfb^ 3 1 5 (155 mg, 52%) 

iH NMR (DMSO-de, 8 ppm): 2.51 (s, 3H), 6.50 (dd, J = 1.8, 3.3 Hz, 1H), 6.76 (dd, J 
= 1.8, 3.5 Hz, IH), 6.94 (d, J = 3.3 Hz, IH), 7.30 (d, J = 8.1 Hz, IH), 7.48 (d, J = 1.8 
Hz, IH), 7.77 (d, J = 3.5 Hz, IH), 7.92 (dd, J = 2.1, 8.1 Hz, IH), 8.05 (d, J = 1.8 Hz, 
IH), 8.68 (d, J = 2.1 Hz, IH), 13.3 (br s, IH). 
APCIMS m/z: [M+H]+ 380. 
197-209 °C. 

mmm 3 1 6 ] 

N — [4 - (2-^y/W) -5- (2-^^/Vfc: o y — ( ;V$J ;Vi$z=./V) =f-T 
M-2.-4)V\ 7 7y-3-^J;l/*>t5 K 0fb^3 1 6) 

. mmms 1 3 tmrn^vx^ y^n^^ft^ K3 -^^^^^-m^m-^m 

V\ it^3 1 2 (200 mg, 0.701 mmol) fabUWk&tfo 3 1 6 (102 mg, 27%) 

iH NMR (DMSO-de, 8 ppm): 2.47 (s, 3H), 6.50 (dd, J = 1.8, ,3.5 Hz, IH), 6.94 (d, J = 
3.5 Hz, IH), 7.11-7.12 (m, IH), 7.30 (d, J = 8.1 Hz, IH), 7.47 (d, J = 1.8 Hz, IH), 
7.84-7.86 (m, IH), 7.92 (dd, J = 2.3, 8.1 Hz, IH), 8.63-8.64 (m, IH), 8.67 (d, J = 2.3 
Hz, IH). 

APCIMS m/z: [M+H] + 380. 
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Si&: 229-231 °C. - . 

mmm 317] 

N- [4- -5 - (2 b^i/t o y v 5 ^- 5 -^/K*7/l^~/l') 5^ 

7^-2-^/1/] #/W^3: i/®?tert- "7*^/1" (<ffr6^ 3 1 7) 

HJft0!l2 8 3 tmm^X, 2 -yp^e- 6 h*^t°y i?l/(Dftt><9\Z5--7* 

p*-2-^ b^^t°y^y^ffli/\ 9 8 <Dftt> K> Wk-k%o 1 3 a (2.49 g, 

7.05 mmol) ^ MMlB'f 3 1 7 (2.09 g, 83%) £r#fc 0 

iH NMR (CDCls, 8 ppm): 1.47 (s, 9H), 3.99 (s, 3H), 6.39 (dd, J = 1.8, 3.3 Hz, 1H), 
6.74 (dd, J = 0.9, 8.4 Hz, 1H), 6.98 (d, J = 0.6, 3.3 Hz, 1H), 7.23 (dd, J = 0.9, 2.4 Hz, 
1H), 8.02 (dd, J = 2.4, 8.4 Hz, IH), 8.66 (dd, J = 0.6, 1.8 Hz, IH), 9.48 (br s, IH). 
APCIMS m/z: [M+H] + 402. 

mmm 3 1 s ] 

2-7^7-4- (2-^y/V) f7^/V-5--f;l/=2-^ h*i/w w- 5 
-Y^^F^ (M3 1 8) 

mmm 1 86 1 mm?, l-c, 1 8 5 cof^ 9 317 (2.09 g) 5.85 

mmol) ^^^IB^%3 18 (1.51 g, 86%) &mM&Mi£k UT#fc: 0 

iH NMR (DMSO-de, 8 ppm): 3.85 (s, 3H), 6.43 (dd, J = 1.6, 3.2 Hz, IH), 6.74 (d, J = 

8.7 Hz, IH), 6.77 (d, J = 3.2 Hz, IH), 7.37 (d, J = 1.6 Hz, IH), 7.81 (dd, J = 2.4, 8.7 

Hz, IH), 8.03 (br s, 2H), 8.32 (d, J = 2.4 Hz, IH). 

APCIMS m/z: [M+H] + 302. 

mmm 319] 

N— [4- {.2-7V/V) - 5- (2-^ h^^fcfy i?^— 5 — f ;V$)/V7$~;V) 
7y-;v-2-^;v] fc° V 4 -^^^ 5 K (ft-£^3 1 9) 

H»ij2 8 3 t IHHIM LT. 2-^n^e-6 f * 1/ fc° U v>>-<Z>ft;fr X) \Z. 5 
n^e-2-^ h*^t°y v ? ^§^fflv^, ^ /ivey !) — r& r t J; «9 N 
i9 8 (200 mg, 0.558 mmol) MIlE^-a^J 3 1 9 (44.5 mg, 20%) £ri^gl{£ 

iH NMR (DMSO-de, 8 ppm): 3.91 (s, 3H), 6.54 (dd, J = 1.9, 3.5 Hz, IH), 6.87 (dd, J 
= 0.8, 8.4 Hz, IH), 6.95 (dd, J = 0.8, 3.5 Hz, IH), 7.54 (dd, J = 0.8, 1.9 Hz, IH), 8.01 
(dd, J = 2.7, 8.4 Hz, IH), 8.03 (dd, J = 1.3, 5.4 Hz, 2H), 8.52 (dd, J = 0.8, 2.7 Hz, 
IH), 8.81 (dd, J = 1.3, 5.4 Hz, 2H), 13.60 (br s, IH). 
APCIMS m/z: [M+H] + 407. 
M^t: 246-257 (ftM) °C. . 

mmw 320] 
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N-.C5- (2-^PPt°y *?l'—5-s(s\'#j\'tf~A'j -4- ( 2 — ^ y y V) 
-/—As- 5 ^16 tert-^/V tffrg^ 3 2 0) 

176i EHSfc: LT, 2 - v-r 7 goM^tfM^ 9t6-^PQ^3fy^ 
0^W8X»%ibtlZ4k&%)h (3.45 g, 10.0 mmol) ^b^|B{b^3 2 0 
(1.65 g, 41%) £#fc 0 
iH NMR (CDCls, 8 ppm): 1.53 (s, 9H), 6.41 (dd, J = 1.9, 3.5 Hz, 1H), 7.02 (dd, J = 
0.5, 3.5 Hz, 1H), 7.21 (dd, J = 0.5, 1.9 Hz, 1H), 7.34 (dd, 0.5, 8.1 Hz, 1H), 7.98 (dd, 
J = 2.4, 8.1 Hz, 1H), 8.59 (br s, 1H), 8.71 (dd, J = 0.5, 2.4 Hz, 1H). 

immm 321] 

2-T^/-4 - (2-7U^) f// — A — 5 — f /V= 2 - ^ n n fc° y v 5 ^- 5 - 
^/^h>''(M3 2 2) 

186i LT, {h^#J 18 5 <Dftt> «9 Wb-frSfa 3 2 0 (1.00 g, 2.46 

mmol) ^MlfB^-g^S 2 1 (752 mg, 100%) £r#fc 0 

m NMR (DMSO-de, 8 ppm): 6.45 (dd, J = 1.6, 3.2 Hz, 1H), 6.79 (d, J = 3.2 Hz, 1H), 
7.35 (d, J = 1.6, Hz, 1H), 7.47 (d, J = 8.1 Hz, 1H), 7.90 (dd, J = 2.2, 8.1 Hz, 1H), 
8.22 (br s, 2H), 8.45 (d, J = 2.2 Hz, 1H). 
APCIMS m/z: [M+Hl+306. 

mmm 3223 

N- [5- (2-^nnt°!) fA-#/l//JwV) -4- (2-7P/W) 

y*—}V- 2 — -f /V] fc° y W- 4 -^7/V*>i7- ^ K (-ffc^#3 3 2 2) 

18 7i IHilK: VXs 1k&%0 18 6 Oftfc <9 3 2 1 (750 mg, 2.46 

mmol) frhWMit^mZ 2 2 (920 mg, 91%) bT#7c Q 
iH NMR (DMSO-de, 8 ppm): 6.54 (dd, J = 1.6, 3.2 Hz, 1H), 6.93 (d, J = 1.6 Hz, 1H), 
7.50-7.56 (m, 2H), 7.67-7.69 (m, 1H), 8.02 (d, J = 6.0 Hz, 2H), 8.33-8.35 (m, 1H), 
8.83 (d, J = 6.0 Hz, 2H), 13.65 (br s, 1H). 
APCIMS m/z: [ssciM-H] ■ 409, [37C1M-H] ■ 411. 

immm 323] 

n- {5 - [2- (^w^;;) t°y vis- 5-' f/K#/^=vK] -4- (2- 
^y/v) fr/-;v-2-^/W t°y ^-4-#/i^>i^ k ({^323) 

3 2 2 (200 mg, 0.486 mmol) £ 1 , 4 — S^dMM" (1 mL) M^SU 
2mol/L v 5 ^ f^T 5 THF ^ (2.43 mL, 4.86 mmol) &M?LX, MM^T 

t?4H#F^#L7h 0 Bii&mK7k%:Mx.x, mm^^xmm vtc 0 ^mm^ma^m. 
7kxm&v, M7mm^?*z/vj>>xMmvf^ m^^rxm^vt^o #e>*t 
fcas^^^ y —/vx y ^ 7 y — r & r ^ ^ £ d s mis^^ 323 (111 mg, 54%) 
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iH NMR (DMSO-de, 8 ppm): 3.12 (s, 6H), 6.55 (dd, J = 1.6, 3.2 Hz, 1H), 6.67 (d, J = 
8.6 Hz, 1H), 6.88 (d, J = 3.2 Hz, 1H), 7.61 (d, J = 1.6 Hz, 1H), 7.86 (dd, J = 2.4, 8.6 
Hz, 1H), 8.03 (dd, J = 1.6, 4.6 Hz, 2H) 8.47 (d, J = 2.4 Hz, 1H), 8.84 (dd, J = 1.6, 4.6 
Hz, 2H), 13.51 (br s, 1H). 
APCIMS m/z: [M+H]+ 420. 
MM.'- 260-265 °C. 
[5HW!l3 2 4] 

N- [4- - 5- (2-^*^/^1)^-5 — i ;V% ;Vi$~;V) 

fT/^/V- 2 — ^T/V] t°y v 5 ^— 4 — ^7/V^^r^5; K (M3 2 4) 

HJfeM 3 2 3 £ ID^tC LT, ^~;VT =• ^<Z)fU? «9 Jd*/l>* y v£fflV\ 
3 2 2 (200 mg, 0.486 mmol) frbmWM&fa 3 2 4 (46.4 mg, 21%) ifcgfcJHiH 

iH NMR (DMSO-de, 8 ppm): 3.25-3.35 (m, 4H), 3.60-3.70 (m, 4H), 6.55 (dd, J = 1.9, 
3.2 Hz, IH), 6.86 (d, J = 9.2 Hz, IH), 6.90 (dd, J = 0.8, 3.2 Hz, IH), 7.61 (dd, J = 0.8, 
1.9 Hz, IH), 7.88 (dd, J = 2.4, 9.2 Hz, IH), 8.03 (dd, J = 1.6, 6.2 Hz, 2H), 8.48 (d, J 
= 2.4 Hz, IH), 8.84 (dd, J = 1.6, 6.2 Hz, 2H), 13.52 (br s, IH). 
APCIMS m/z: [M+H] + 462. 
MM- 195-205 °C. 
mMM 3 2 5] 

N- {4- (2-7U/V) -5- [2- (4-^f/^t°-<7> ? y- 1 — f/V) t° ]) 
I/- 5 — f ;v^;v^=-;v]^-T9— ;v- 2 -4M fc°y S^V- 4 KOfb 
3 2 5) 

MM 3 2 3 i^f[CLT,^^7 5 ^Oft^^-l -^^t 0 ^^^ 
V\ it&!%)3 2 2 (200 mg, 0.486 mmol) ^feflfE-ffr^ 3 2 5 (110 mg, 47%) 

iH NMR (DMSO-de, 8 ppm): 2.28 (s, 3H), 2.47-2.50 (m, 4H), 3.65-3.75 (m, 4H), 
6.55 (dd, J = 1.6, 3.2 Hz, IH), 6.87 (d, J = 9.2 Hz, IH), 6.90 (d, J = 3.2 Hz, IH), 7.60 
(d, J = 1.6 Hz, IH), 7.86 (dd, J = 2.4, 9.2 Hz, IH), 8.02 (dd, J = 1.4, 4.5 Hz, 2H), 
8.47 (d, J = 2.4 Hz, IH), 8.81 (dd, J = 1.4, 4.5 Hz, 2H). 
APCIMS m/z: [M+H] + 475. 
MM- 195-205 °C. 

immm 326] 

N- {4- (2-7'y/V) -5- [2- t°y^y-5 
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3 2 6) 

mmn 2,23 1 mm^ u-c, 5 ^©-ftfr t> ^ 4 - 1 Ka^>t o ^ y 

3rfflV\4t;^3 2 2 (200 mg, 0.486 mmol) 3&>k*|B4"b#*l 3 2 6 (95.0 mg, 41%) 

LT#7c 0 

iH NMR (DMSO-de, 8 ppm): 1.28-1.41 (m, 2H), 1.75-1.80 (m, 2H), 3.16-3.17 (m, 
2H), 3.72-3.78 (m, 1H), 4.06-4.12 (m, 2H), 4.76 (d, J = 4.0 Hz, 1H), 6.55 (dd, J = 1.6, 

3.5 Hz, 1H), 6.86 (d, J = 9.2 Hz, 1H), 6.88 (dd, J = 0.8, 3.5 Hz, 1H), 7.60 (dd, J = 0.8, 

1.6 Hz, 1H), 7.83 (dd, J = 2.4, 9.2 Hz, 1H), 8.03 (dd, J = 1.6, 4.6 Hz, 2H), 8.45 (d, J 
= 2.4 Hz, 1H), 8.84 (dd, J = 1.6, 4.6 Hz, 2H), 13.51 (br s, 1H). 

APCIMS m/z: [M+H] + 476. 
264-268 °C. 

mmm 327] 

N- [4- (2-7U/U) - 5- (tT'y — { jVjj f7^-2 

— r /v] % /w* 5 tert- -7^/1- iik&m 327) 

8 -&RbihZ>tt&toh. (500 mg, 1.45 mmol) frhWMit&%Q 3 2 7 (125 mg, 23%) 

iH NMR (CDCI3, 8 ppm): 1.51 (s, 9H), 6.40 (dd, J = 1.7, 3.3 Hz, 1H), 7.14 (d, J = 
3.3 Hz, 1H), 7.16 (d, J = 1.7 Hz, 1H), 7.55 (d, J = 6.1 Hz, 2H), 8.67 (d, J = 6.1 Hz, 
2H). 

immm 328] 

2 -T 57-4 - (2-7!)/^) f7/^V- 5 -- f A*= 4 - fc° V ^jiV=^r V > Offc 
3 2 8) 

mmm 1 s 6 1 mm^ lt, \\&m 1 8 5 <D\xt> 9 wt&m 327 (125 mg, 0.337 

mmol) frb1fflBik&W3 2 8 (91.0 mg, 100%) £r#fc 0 

iH NMR (CDCI3, 8 ppm): 5.68 (br s, 2H), 6.35 (dd, J = 1.8, 3.3 Hz, 1H), 6.98 (d, J = 
3.3 Hz, IH), 7.04 (d, J = 1.8 Hz, IH), 7.51 (d, J = 6.1 Hz, 2H), 8.62 (d, J = 6.1 Hz, 
2H). 

immm 329] 

N- [4- (2-^y/l^) -5- (t°y^>--4 — < ;Vtj/V7$=.;V) ?-Tl/—/V-2 
-4^1 t°y ^V-4-*/l>^^5 K Uk&&}3 2 9) 

mmm 1 s 7 t mmz. lt, 1 8 6 ^ m-rt:^* 328 01.0 m g , 

0.335 mmol) ^b»^3 2 9 (72.0 mg, 57%) 
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m NMR (DMSO-de, 8 ppm): 6.53 (dd, J= 1.8, 3.5 Hz, 1H), 7.05 (dd, J = 0.7, 3.5 Hz, 
1H), 7.47 (dd, J = 0.7, 1.8 Hz, 1H), 7.55 (d, J = 5.8 Hz, 2H), 8.03 (d, J = 6.1 Hz, 2H), 
8.65 (d, J = 5.8 Hz, 2H), 8.84 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M+H] + 377. 
l!t£: 276-285 °C. 

mmm 330] 

N— [4- - 5- (2-^/^fc°y Z?l/—4 — { ;Vjj;Vi$~;V) =3~T 

y"— /V— 2 — jtjW<$ V^tert— -ff-As (Mfe3 3 0) 

V\ 8 "C?# tl -5 -f frg^ h (1.84 g, 5.33 mmol) j6» fe^iE-ffr^ 3 3 0 (1.26 

g,61%) 

iH NMR (CDC1 3 , 8 ppm): 1.53 (s, 9H), 2.57 (s, 3H), 6.42 (dd, J = 1.7, 3.5 Hz, 1H), 
7.20 (d, J = 3.5 Hz, 1H), 7.24 (d, J - 1.7 Hz, 1H), 7.30 (d, J = 5.1 Hz, 1H), 7.35 (s, 
1H), 8.56 (d, J = 5.1 Hz, 1H). 

mmm 331] 

2-757-4 - (2-7U/V) fT/- /V-5--f A-=2-7^t°y v?^-4- 
= (ft^i3 3 1) 

HJfeM 186i LT, 18 5 <Dftt> V Wk&Vo 3 3 0 (1.26 g, 3.27 

mmol) ^6)^15^^3 3 1 (872 mg, 93%) £r#fc 0 

iH NMR (CDCls, 8 ppm): 2.53 (s, 3H), 5.67 (br s, 2H), 6.36 (dd, J = 1.8, 3.5 Hz, 1H), 
7.03 (d, J = 3.5 Hz, IH), 7.14 (d, J = 1.8 Hz, IH), 7.24 (d, J = 5.1 Hz, IH), 7.28 (s, 
IH), 8.50 (d, J = 5.1 Hz, IH). 

mmm 332] 

N- [4- -5- (2-^/Vfc°y v^-4 (/U%/U7$^/U) 

;V- 2 — f )V\ fc° y v> V- 4 -^/VjJ^lf- 5 K (^#3 3 3 2) 

3 3 1 (150 mg, 0.526 mmol) £r DMF (2 mL) VWfc U, -Y V — 
(259 mg, 2.10 mmol) „ EDC (403 mg, 2.10 mmol) *3 J; U* 1 — £ Kn^f 

h y 7/- /V— TkfP^J (322 mg, 2.10 mmol) ^^Px.T, 60°CT? 3 8#P^# 

^"tz^y — - i <fc Y> s «l&fb<&*& 33 2 (78.0 mg, 38%) Sr#fe G 

iH NMR (CDC1 3 , 8 ppm): 2.59 (s, 3H), 6.38 (dd, J = 1.7, 3.5 Hz, IH), 7.17 (d, J = 
3.5 Hz, IH), 7.22 (d, J = 1.7 Hz, IH), 7.35 (d, J = 5.1 Hz, IH), 7.40 (s, IH), 7.76 (d, 
J = 6.1 Hz, 2H), 8.59 (d, J = 5.1 Hz, IH), 8.85 (d, J = 6.1 Hz, 2H). 
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APCIMS m/z: [M+H] + 391. 
MM- 223-225 °C. 

mnm 333] 

N- [4- (2— 7 DM -5- (2-7<5VVt: o y 4 — ^/Kft/VtffrvV) 

)V\ - 2 - ^ f /Hf I) 4 -*/Hi?^t 5 K (»3 3 3) 

HWlJ3 3 2 t ^it Lt, y ^3 f yiwj^^ i) }c,2 - ^ f ;W y-^^ 
3rJlV\ 3 1 (150 mg, 0.526 mmol) bffifcik&Vo 3 3 3 (59.0 mg, 28%) 

iH NMR (DMSO-de, 8 ppm): 2.47 (s, 3H), 2.59 (s, 3H), 6.54 (dd, J = 1.8, 3.3 Hz, 
1H), 7.05 (d, J = 3.3 Hz, 1H), 7.35 (d, J = 5.1 Hz, 1H), 7.40 (s, 1H), 7.48 (d, J = 1.8 
Hz, 1H), 7.83 (d, J = 5.0 Hz, 1H), 7.92 (s, 1H), 8.54 (d, J = 5.0 Hz, 1H), 8.69 (d, J = 
5.1 Hz, 1H), 13.6 (br s, 1H). 
APCIMS m/z: [M+H] + 405. 
S£,&: 205-229 °C. 
[»i3 3 4] 

N- [4- (2-7!)^) -5- hdrv-lfy S?V-4 ( /VtS^/V) °f- 

T V*—/V- 2 -4^1 * >-m tert- y^7V (fo&m 3 3 4) 

mmm 1 7 6 t mm^ lt, t> \c^m 1 1 -e#btts 

te-a^kMV\ mnmSX^htl^>it^h (4.45 g, 12.9 mmol) ^feSffl&fb'S- 
#33 3 4 (2.34 g, 47%) £r#fc D 

!H NMR (CDCI3, 8 ppm): 1.47 (s, 9H), 3.94 (s, 3H), 6.44 (dd, J = 1.9, 3.5 Hz, 1H), 
6.96 (dd, J = 0.8, 1.4 Hz, 1H), 7.09 (dd, J = 1.4, 5.1 Hz, 1H), 7.28-7.34 (m, 2H), 8.21 
(dd, J = 0.8, 5.1 Hz, 1H), 9.26 (br s, 1H). 
APCIMS m/z: [M+H]+ 402. 
[HMJ3 3 5] 

2-T^ y-4- (2-7U/I/) fry- 5— f/V=2-^ b^v't°y,^^-4 
— f;V=^rhy Wk^3 3 5) 

mmm i86t mm^ l-c, 1 8 5 ©m? t> wk-s-m 334 (2.34 g , 6.55 

mmol) ^fcWf&fb^a 3 5 (1.49 g, 76%) £r#fc 0 

iH NMR (DMSO-de, 8 ppm): 3.82 (s, 3H), 6.45 (dd, J = 1.6, 3.2 Hz, 1H), 6.75 (dd, J 
= 0.8, 1.4 Hz, IH), 6.92 (dd, J = 0.5, 3.2 Hz, IH), 6.96 (dd, J = 1.4, 5.1 Hz, IH), 7.35 
(dd, J = 0.5, 1.6 Hz, IH), 8.13 (dd, J = 0.8, 5.1 Hz, IH), 8.22 (br s, 2H). 
APCIMS m/z: [M+H] + 302. 

immm 3 3 6] 
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N- [4- (2-7lJyV) - 5- (2-^ h 5r*y \f V 4 /Isjj/lstfzzjl') f- 

Ty~^-2 — i;V\ t°y *?^-±-jJAsi$3?f% K (-f^#7 3 3 6) 

HJfeM 1 8 7 £ LT, 186 Oftfc) 9 3 3 5 (100 mg, 0.332 

mmol) ti*t>WBk<oft&tto 3 3 6 £r#7c 0 »3|iJK©^k^ 3 3 6^; V x 

*7 V — :^ta!) St^ffr^ 3 3 6 (101 mg, 77%) ^M^Wiitt LT#7t 0 
iH NMR (DMSO-de, 8 ppm): 3.87 (s, 3H), 6.54-6.58. (m, 1H), 6.96 (s, 1H), 7.12 (d, J 
= 3.2 Hz, 1H), 7.16 (d, J = 5.1 Hz, 1H), 7.55 (s, 1H), 8.03 (d, J = 4.9 Hz, 2H), 8.26 (d, 
J = 5.1 Hz, 1H), 8.84 (d, J = 4.9 Hz, 2H), 13.69 (br s, 1H). 
APCIMS m/z: |M+H]+ 407. 
MM- 237-239 °C. 

immm 337] 

N- [4- (2-71);i/) -5- ( 2 -^/V/Jn U y t° y v 5 ^— 4 — < ;vi$^/v) 

2 $>jiVs< =• >m tert-y^/^ Ub&<&) 3 3 7) 

mmmi 1 6 fc^ittt, 2 - / sst io^t) 0 1 2 - ; 

VI*«:JBV\ ##^l8-e#e>tb5^#Jh (1.31 g, 3.80 mmol) ^b^fB^^3 
3 7 (672 mg, 43%) £#fd 0 

iH NMR (CDCla, 8 ppm): 1.49 (s, 9H), 3.49 (t, J = 4.8 Hz, 4H), 3.80 (t, J = 4.8 Hz, 
4H), 6.44 (dd, J = 1.8^ 3.6 Hz, IH), 6.82-6.84 (m, IH), 6.86 (dd, J = 1.8, 4.8 Hz, IH), 
7.24-7.27 (m, IH), 7.30-7.32 (m, IH), 8.23 (dd, J = 0.6, 4.8 Hz, IH), 9.11 (br s, IH). 
APCIMS m/z: [M+H] + 457. 

tmmrn 3 3 8] 

2 — T 5; y - 4 - (2-7!)/u) f 7y-;v- 5 -^;^= 2 !) yt°y 

4— (/U=^rh^ (M3 3 8) 

186i lUilK: Lt, 18 5 <D\Xt> K) XC\\^m 3 3 7 (672 mg, 1.63 

mmol) ii*hW5£A\&toZ 3 8 (484 mg, 83%) «r#fc, 

X H NMR (DMSO-de, 8 ppm): 3.33 (t, J = 5.1 Hz, 4H), 3.64 (t, J = 5.1 Hz, 4H), 6.46 
(dd, J = 1.6, 3.5 Hz, IH), 6.70 (dd, J = 0.8, 3.5 Hz, IH), 6.71-6.72 (m, IH), 6.92 (d, J 
= 3.5 Hz, IH), 7.36-7.38 (m, IH), 8.12 (d, J = 5.1 Hz, IH), 8.16 (br s, 2H). 
APCIMS m/z: [M+H]+357. 
{."$m&\ 3 3 9] 

N- [4- (2-7U/W) -5- (2 !) / t° U 4 

^Ti/— tfy K Wfc#4&3 3 9) 

|H»!j 187t WiWiC Ut, fls£^» 18 6 ©ft*? 0 \Z.fc&*k 3 3 8 (485 mg, 1.36 
mmol) ^feJftKO-ft:^ 3 3 9 «r#fc 0 ^MM^it^m 3 3 9%^? J y ^ 
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9 y — r 5 - £ m i 9 enB-fb^ 339. (447 mg, 71%) £#rc 0 

iH NMR (DMSOds, 8 ppm): 3.40 (dd, J = 4.1, 5.1 Hz, 4H), 3.66 (dd, J = 4.1, 5.1 Hz, 
4H), 6.57 (dd, J = 1.6, 3.2 Hz, 1H), 6.86 (d, J = 4.9 Hz, 1H), 6.93 (s, 1H), 7.10 (d, J 
= 3.2 Hz, 1H), 7.56 (d, J = 1.6 Hz, 1H), 8.03 (dd. J =1.6, 4.4 Hz, 2H), 8.22 (d, J = 
4.9 Hz, 1H), 8.84 (dd, J = 1.6, 4.4 Hz, 2H), 13.67 (br s, 1H). 
APCIMS m/z: [M+H]+ 462. 
MM.'- 270-273 °C. 

immm 340] 

N— [4— (77^-2 — i ;V) —5 - ^TV*—^ 

— 2—4^1 77 /W^ ^ Vife tert-^^/l^ 3 4 0) 

###!I8 T?#£>*b3te'g^h (500 mg, 1.45 mmol) ^fe^|B^^3 4 0 (187 mg, 
36%) £r#fco 

iH NMR (CDCI3, 8 ppm): 1.51 (s, 9H), 6.47 (dd, J = 1.8, 3.3 Hz, 1H), 6.53 (dd, J = 
1.7, 3.5 Hz, 1H), 7.28 (d, J = 3.3 Hz, 1H), 7.45-7.46 (m, 2H), 7.60 (d, J = 1.7 Hz, 
1H). 

mmm 341] 

2-r^y-4 - (77^- 2 —4)V) fry- a>- 5 -^^=77 , z- 2 -4/v= 

trhl/ 3 4 1) 

mmm 1 8 6 1 mm^ tx, 1 8 5 of^t? 9 \z.\\^m 340 (i87 m g , 0.519 

mmol) ^MIlB^-^3 4 1 (115 mg, 85%) £r#fc 0 

iH NMR (CDCla, 8 ppm): 6.45-6.46 (m, 1H), 6.49-6.51 (m, 1H), 7.17-7.18 (m, 1H), 
7.40-7.44 (m, 2H), 7.51-7.52 (m, IH). 

mmm3 4 2] 

N- [4- (77^-2-^^) - 5- (77V- 2 --fyKft/v-^ /i/) f7V-;v 

- 2 — f /V] fc° jJ 4 -77/^=^17- ^ K Ut&Ws 3 4 2) 

1 87 t L-C, 18 6 (Dftt> «9 KVC&m 3 4 1 (115 mg, 0.442 

mmol) ^^^13^-^^3 4 2 (112 mg, 70%) £#fc Q 

iH NMR (DMSO-de, 8 ppm): 6.60 (dd, J = 1.8, 3.7 Hz, IH), 6.73 (dd, J = 1.5, 3.7 Hz, 
IH), 7.09 (d, J = 3.7 Hz, IH), 7.32 (d, J = 3.7 Hz, IH), 7.68 (d, J = 1.8 Hz, IH), 8.00 
(d, J = 1.5 Hz, IH), 8.01 (d, J = 5.5 Hz, 2H), 8.82 (d, J = 5.5 Hz, 2H). 
APCIMS m/z: [M+H] + 366. 
ffitft: 245-248 °C. 

mrnm 343] 
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N- [4- -5- (5-^f^77^-2-^f/^/^~/l/) ^.T^ 

—/V- 2 — < /V] tT y v^- 4 -y&/P#3riJ- ^ K (^#7 3 4 3) 

^W0 2 8 3 tWctT, 2--7 ,, n^e-6-^ h=3riXfc: o y S?V<Z>ft:b»9 \Z. 2 -p< 
f/V7 7 V£rJEV\ {t^%l 9 8 (300 mg, 0.837 mmol) fetH&ffra^ 3 4 3 (195 
mg, 61%) =H#7c 0 

iH NMR (DMSO-de, 8 ppm): 2.41 (s, 3H), 6.21 (d, J = 3.5 Hz, 1H), 6.44 (dd, J = 1.8, 
3.5 Hz, 1H), 7.26 (d, J = 3.5 Hz, 1H), 7.32 (dd, J = 0.7, 3.5 Hz, 1H), 7.41 (dd, J = 0.7, 
1.8 Hz, 1H), 7.75 (d, J = 6.1 Hz, 2H), 8.85 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M+H] + 380. 
185-189 °C. 
[M1feM 3 4 4] 

N- [4- (77^-2 — f/V) -5 - (77V- 3 — (A'jJ/l'tf—M fT/-^ 
- 2 — f ?V\ t) /W< ^ Z/Wt tert- 3 4 4) 

iWJi 8 5^lHiK-UT. bf= y vKoftfe?) ^3-77^MvMv\ 

8 "C^fetl/S-fb^ h (500 mg, 1.45 mmol) .^kflUflB-ffr^GJ 3 4 4 (79.0 mg, 
15%) £r#fc 0 

iH NMR (CDCls, 8 ppm): 1.50 (s, 9H), 6.44-6.48 (m, 1H), 6.82-6.83 (m, 1H), 
7.31-7.45 (m, 3H), 7.94-7.96 (m, IH), 8.67 (br s, IH). 

[iMJ3 4 5] 

2 -75 / - 4 - (2-7 !J /V) f7y-/V- 5 - V/V=7 7V- 3 --lW=^r h V 
(fb^ 3 4 5) 

SMM 186i It, 18 5 ©ftfc> 5 3 4 4 (79.0 mg, 

0.219 mmol) ^btlfE^^3 4 5 (40.0 mg, 70%) Sr#fc 0 

iH NMR (CDCls, 8 ppm): 6.39 (dd, J = 1.8, 3.7 Hz, IH), 6.67 (dd, J = 0.7, 1.8 Hz, 
IH), 7.21 (dd, J = 0.7, 3.7 Hz, IH), 7.32-7.33 (m, IH), 7.34-7.35 (m, IH), 7.78-7.79 
(m, IH). 

immm 3 4 6] 

N— [4 — (77V-2 i IV) -5- (77V-3-^;^/H^/V) ^TV*—^ 

-2 — f/U] fc°yv?y-4-*;^t^K 4 

187i PWK: LT, ffc^ 18 6 <D\X%> <9 Ktt&m 3 4 5 (40.0 mg, 
0.154 mmol) frhWmit'MlB 3 4 6 (34.0 mg, 61%) Sr#fc 0 

iH NMR (DMSO-de, 8 ppm): 6.61 (dd, J = 1.8, 3.5 Hz, IH), 6.83-6.84 (m, IH), 7.09 
(dd, J = 0.8, 3.5 Hz, IH), 7.71 (dd, J = 0.8, 1.8 Hz, IH), 7.83-7.84 (m, IH), 8.03 (d, J 
=5.9 Hz, 2H), 8.31-8.32 (m, IH), 8.84 (d, J = 5.9 Hz, 2H). 
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APCIMS m/z: [M+H] + 366. 
MM- 217-231 °C. 

immm 347] 

N- [4- - 5- (ft7sy- 2 --f /l^/I^^/V) f7/^- 

2— f/V] fc° 1; 4 — 5: K (M3 4 7) 

H»!j2 8 3 £ IHlg&fc LT> 2-^n^e-6-^ h ^ tf V *?ls<Dftt> <Q \ZL<ttr7 
ai^Sr_fflV\ i\&%!>9 8 (100 mg, 0.279 mmol) d^SSB-fk^J 3 4 7 (80.0 mg, 
75%) £#7h 0 

iH NMR (DMSOd 6 , 8 ppm): 6.59 (dd, J = 1.8, 3.5 Hz, 1H), 7.02 (d, J = 3.5 Hz, 1H), 
7.20 (dd, J = 3.9, 5.2 Hz, 1H), 7.67 (d, J = 1.8 Hz, 1H), 7.68 (dd, J = 1.1, 3.9 Hz, 1H), 
8.03 (d, J = 6.1 Hz, 2H), 8.09 (dd, J = 1.1, 5.2 Hz, 1H), 8.84 (d, J = 6.1 Hz, 2H), 13.6 
(br s, 1H). 

APCIMS m/z: [M+H]+ 382. 
MM- 208-210 °C. 

mmm 3 4 8] 

n- [4- (2-7U^) - 5- (f7/-;i'-2-^;^;^;v) f7/-/v- 
2— OV] ^-4-#/V#>l7-^ K (IM3 4 8) 

— ^£rffiV\ it^^}9 8 (100 mg, 0.279 mmol) ^fe^fE'ffr^ 3 4 8 (19.0 mg, 
18%) £r#fc 0 

iH NMR (DMSO-de, 8 ppm): 6.72 (dd, J = 1.7, 3.5 Hz, 1H), 7.73 (d, J = 3.5 Hz, 1H), 
7.89 (d, J = 1.7 Hz, IH), 8.06 (d, J = 6.1 Hz, 2H), 8.26 (d, J = 3.1 Hz, IH), 8.30 (d, J 
= 3.1 Hz, IH), 8.85 (d, J = 6.1 Hz, 2H), 13.7 (br s, IH). 
APCIMS m/z: [M+H} + 383. 
Sl&: 228-240 °C. 

immm3 4 9] 

N— [4- (2— ^U/V) - 5- (5-^W7/-;V-2 — f A-#/Vtf;~/l/) <f- 
T V—t\>- 2 — f ;V\ tT V 4 -A/Utf^y- 5 K Xtt&m 3 4 9) 

W7y- /l^£rJll\ {k&afa9 8 (200 mg, 0.558 mmol) a>&tRfl&ffr^M& 3 4 9 

(150 mg, 68%) Sr#7cio 
iH NMR (DMSO-de, 8 ppm): 2.59 (s, 3H), 6.71 (dd, J = 1.8, 3.5 Hz, IH), 7.71 (d, J = 
3.5 Hz, IH), 7.88 (d, J = 1.8 Hz, IH), 7.96 (s, IH), 8.05 (d, J = 6.1 Hz, 2H), 8.85 (d, 
J = 6.1 Hz, 2H), 13.6 (br s, IH). 
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APCIMS m/z: [M+H] + 397. 
11^:275-277 {jffi) ?C. 

imnm 350] 

N- [4- (2-7!J /V) - 5 - ( 4 - y ^/U^T if—'fls— 2 — i jv-ft—As) ^ 
7^-2-^;v] ifUi?y-4-*;^t5K (ft^ft3 5 0) 

H«!l2 8 3 i»Lt, 2-^n^E— 6-p< h U *?ls<Dftt> 5 in 4 -y 

W7/-/^ffll/\ M9 8 (200 mg, 0.558 mmol) jfckifclBftrgHfo 3 5 0 

(175mg, 79%) £r#fc 0 
iH NMR (DMSO-de, 8 ppm): 2.50 (s, 3H), 6.69 (dd, J = 1.8, 3.5 Hz, 1H), 7.64 (d, J = 
3.5 Hz, 1H), 7.83-7.85 (m, 2H), 8.04 (d, J = 6.1 Hz, 2H), 8.83 (d, J = 6.1 Hz, 2H), 
13.6 (br s, 1H). 
APCIMS m/z: [M+H]+ 397. 
Bb&: 250-255 °C. 

immm 351] 

N- [5- (4, /V-2 — OVjjjV#=.;V) -4- (2-7U 

>V) K°V l?>-4-#A'7$>*"9-$ K (^33 5 1) 

mmffl2 8 3 iM^Lt, 2--?n*e--6-* h*$sVVi?XDftt>9\Z.4, 5 
-v?^f;^7y^^fflV\ ft^i9 8 (200 mg, 0.558 mmol) ^bfltflB-ffc-gNfe 
3 5 1 (131 mg, 57%) £r#fc 0 

iH NMR (DMSO-de, 8 ppm): 2.41 (s, 3H), 2.48 (s, 3H), 6.69 (dd, J = 1.8, 3.5 Hz, 
1H), 7.64 (dd, J = 0.7, 3.5 Hz, IH), 7.86 (dd, J = 0.7, 1.8 Hz, IH), 8.05 (d, J = 6.1 Hz, 
2H), 8.84 (d. J = 6.1 Hz, 2H), 13.6 (br s, IH). 
APCIMS m/z: [M+H]+ 411. 
Bt^t: 270-272. °C. 

immm s 5 2] 

N- {4- (2-7U/V) -5 - [1- (MJ-f y^trfcr/VVP/i') /I— 3- 

^T/v^/v^^/v] fry^v-2 — f/W try ^v-4-^/v/jj?^-f-5 K ({b-a-^3 

5 2) 

^»!J2 8 3 tmftLt, 2-^n^E— 6 -y h y «9 f<l 3 -~7 

n^E-1- ( h y y^°n fc°/V^>yyk) t°n— /v£rJ3v\ ft#*9 8 (179 mg, 0.500 
mmol) J&*e>*fl&fb-^N&3 5 2 (156 mg, 60%) «r#fc„ 

*H NMR (DMSO-de, 8 ppm): 0.96-1.03 (m, 18H), 1.41-1.49 (m, 3H), 6.52 (dd, J = 
1.8, 3.5 Hz, IH), 6.64-6.65 (m, IH), 6.91-6.92 (m, 2H), 7.31-7.32 (m, IH), 7.80 (dd, 
j = 0.7, 1.8 Hz, IH), 8.00 (d, J = 6.1 Hz, 2H), 8.80 (d, J = 6.1 Hz, 2H). 
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mmm 353] 

N- [4- (2-7!J;l/) -5 - (tfn— /V- 3 — f A-TJ/Vfc/l/) 
— f /v] t° y *?y- 4 fr^y- s: K Uk&W 3 5 3) 

fl^$5 3 5 2 (155 mg, 0.298 mmol) *5«ttJ« O.lmol/LiftSfe (2.5 mL) £^ / 
— /V (2.5 mL) fc$gfl¥U 90°C7r2B#P H W#L-7t: o R^^fn^TK^^ b U ^ 

^y^i/v^-enmvtc^ ^sr«jEETt?«*bfeo 

7^^n-7F07^ (^^ri?-i/ : : 4) "CiltfK-fS - £ £ B ^ 

SUB-ffc?^ 3 5 3 (89.0 mg, 82%) &&1t 0 

iH NMR (DMSO-de, 8 ppm): 6.51-6.54 (m, 1H), 6.57 (dd, J = 1.8, 3.3 Hz, 1H), 
6.89-6.90 (m, 1H), 6.97 (d, J = 3.3 Hz, 1H), 7.41-7.42 (m, 1H), 7.68 (d, J = 1.8 Hz, 
1H), 8.03 (d, J = 6.1 Hz, 2H), 8.83 (d, J = 6.1 Hz, 2H), 11.6 (br s, 1H), 13.5 (br s, 
1H). 

MM,- 259-260 °C. 
[»3 5 4] 

N- [4- (2-7D/V) - 5- (1 - ^f/HfP- /U—S — T ;vm~;V) *f-T 
j/' — /V — 2 — f 7k] fc° V W- 4 -#7l^>f- K Offr£#J 3 5 4) 
4b&Vt>3 5 3 (105 mg, 0.288 mmol) & DMF (1.4 mL) fcigjSPU 55%zk£Hfc 
h y 9 ^ (25.3 mg, 0.576 mmol) &5 cfctKs !7fc^ (0.0179 mL, 0.288 mmol) 
Sr^B^T, M*T*2B#MJJl#U;fco S^^tK^^AL, il^^/v^fE&ajLfco 

^W=l : 1) ritj;!), «fBflS"£4fe 3 5 4 (97.0 mg, 89%) <§r#fc 0 

iH NMR (DMSO-de, 8 ppm): 3.69 (s, 3H), 6.36 (dd, J = 1.8, 3.5 Hz, 1H), 6.61-6.62 
(m, IH), 6.71-6.72 (m, IH), 7.16 (d, J = 3.5 Hz, IH), 7.29 (d, J = 1.8 Hz, IH), 
7.33-7.34 (m, lH), 7.74 (d, J = 6.1 Hz, 2H), 8.82 (d, J = 6.1 Hz, 2H), 10.7 (br s, IH). 
APCIMS m/z: [M+H] + 379. 
209-211 °C. 
imM&l 3 5 5] 

N- [5- ( 1 -xf /l/t°n-/V- 3 -4- (2-7!l/>) 

^— /V- 2 -4 /V] fc° y v 5 ^- 4 -7J/V#>f- ^ K 3 5 5) 

3 5 4 £ IH^fci LT, 3 <7 -fb^ ^/V©f^fc> 9 3 ^^^i>Sr^V\ 
3 5 3 (105 mg, 0.288 mmol) ^fcWfBffr^Mfe 3 5 5 (99.0 mg, 88%) £r#fc 0 
iH NMR (DMSO-de, 8 ppm): 1.44 (t, J = 7.3 Hz, 3H), 3.94 (q, J = 7.3 Hz, 2H), 6.34 
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(dd, J = 1.7, 3.3 Hz, 1H), 6.66-6.72 (m, 2H), 7.11 (d, J = 3.3 Hz, 1H), 7.31 (d, J = 1.7 
Hz, 1H), 7.33-7.34 (m, 1H), 7.73 (d," J = 6.1 Hz, 2H), 8.80 (d, J = 6.1 Hz, 2H), 10.9 
(br s, 1H). 

APCIMS m/z: [M+H] + 393. 
ik^C: 127-134 °C. 
imnW 3 5 6] 

N— [5— ( 1 — ^y^/Vt'n- 3 — i /V% /ViS^A') —4 — (2-7U/V) ^- 
7/- — f/V] t°y v : ^-4-^/V7^>1^5 K (ft^3 5 6) 

I^Jfe^J 3 5 4 <h IH^tC Lt, 3 'Mt^ T-AstDfot* <9 ^fl^Vi?/V:grJlV\ 
3 5 3 (100 mg, 0.274 mmol) i>*t>fflR4\&Q0 3 5 6 (106 mg, 85%) Sr#^ 0 
iH NMR (DMSO-de, 8 ppm): 5.06 (s, 2H), 6.35 (dd, J = 1.8, 3.5 Hz, 1H), 6.65-6.75 
(m, 2H), 7.11-7.14 (m, 3H), 7.31-7.37 (m, 5H), 7.73 (d, J = 6.1 Hz, 2H), 8.81 (d, J = 

6.1 Hz, 2H), 10.6 (br s, 1H). 
APCIMS m/z: [M+H] + 455. 

175-178 °C. 
immW 3 5 7] 

N— [5- (5-tert-^/V- 1, 3, 4 -ttWTS*-A'- 2-4 AsX/lstf— 
;V) -4-(2-7!J/P) S—A'- 2 — OKI t° ]J 4 -tf/VsJJdMf ^ K Ofb 

^#9 3 5 7) 

WO01/57004 |B*fe©^fe"C# btb5 2 -tert— ^VW- 1,3,4 -t*ti?7y 
— /V (116 mg, 0.919 mmol) £r THF (4 mL) tggL, -78°C, 7VV=T>'*CfcfeT 
T? N 2.00mol/L JJ f^A^ y tW7 ^ Y<D THF (0.420 mL, 0.840 mmol) 
^Pit, -78°C^? 15 #|?gj£#bfc„ KJ£$^^#I 9 8 (100 mg, 0.279 mmol) 
(D THF (2mL) |g?R<HfcTU 1.5 ^^#bfc 0 S^^rlSfP^bT^ 

/i^t? y^7y — r s r^t-i?) «f&fb#*5 357 (80.7 mg , 68%) srWfco 

iH NMR (DMSO-d 6 , 8 ppm): 1.40 (s, 9H), 6.71 (dd, J = 1.9, 3.5 Hz, 1H), 7.59 (d, J = 
3.5 Hz, 1H), 7.84 (d, J = 1.9 Hz, 1H), 8.05 (dd, J = 1.6, 6.2 Hz, 2H), 8.85 (dd, J = 1.6, 

6.2 Hz, 2H), 13.77 (br s, 1H) . 
ESIMS m/z: [M+Hl+424. 
MM- 190-255 (frffi) °C. 

immrn 35s] 

2— T5/-4 - (2-7U/1') f7y v /V-5-7;l/=2-t= 3 ry-l, 2 — 
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Knfc°!J^y-5 — f/V=^bV (ft^3 5 8) 

4t&V0 3 1 8 (1.36 g, 4.51 mmol) . Srgfcgfe (4mL) i-^?L, 48%*^tK^^ (4 
mL) S^P^T, 100°CTr 1 B#p H m#bfc 0 BDSifc&l&ftl&gH- h V V^mm^m 
AU Wtilbfe!a#:=lrit^-rs^i:l-J:!9x ^f3^^3 5 8 (1.20 g, 93%) £r# 

fc 0 • 

iH NMR (DMSO-de, 8 ppm): 6.18 (d, J = 9.5 Hz, 1H), 6.50 (dd, J = 1.6, 3.2 Hz, 1H), 
6.73 (d, J = 3.2 Hz, 1H), 7.54 (d, J = 1.6 Hz, 1H), 7.60 (dd, J = 2.4, 9.5 Hz, 1H), 7.74 
(d, J = 2.4 Hz, 1H), 7.83 (br s, 2H).. 
IMMm 3 5 9] 

2-T5./-4- (2-7V;^) fr/-/v-5 — f ;v= 1 — pt^vv— 2— ^sr^rV — 
1, 2— 5?fc t°U h> Wb^Kl 3 5 9 ) 

^Jfe^iJ 126t tt, q O'ftt? 9- Wt&m 3 5 8 (287 mg, 1.00 

mmol) a»fe*1Bfb#4&3 5 9 (160 mg, 53%) &3t-fe@#£ Lt#fc. 
iH NMR (DMSO-de, 8 ppm): 3.30 (s, 3H), 6.30 (d, J = 9.7 Hz, 1H), 6.51 (dd, J = 1.6, 
3.2 Hz, IH), 6.74 (dd, J = 0.5, 3.2 Hz, IH), 7.51 (dd, J = 0.5, 1.6 Hz, IH), 7.60 (dd, J 
= 2.7, 9.7 Hz, IH), 7.94 (br s, 2H), 8.11 (d, J = 2.7 Hz, IH). 
ESIMS m/z: [M+H] + 302. 

imti&M3 6 0] 

N- [4- (2-7!)^) -5- KntfP 

— ivk#/i^c^) fry-/v-2 — f/v] t°y v?^-4-^/v/K^i^^ k 

3 6 0) 

njfeM i8 7t mwz- tt, {b-a^ 18 6 <ojxt> k> \z.\\&m 359 (160 mg, 0.530 

mmol) frbW&<Ott&Va 3 6 0 £r#7c 0 ^fiRO-ffc^ 3 6 —tvy V X 

9 V — - £ t£ £ 0 x Wteit&fa 3 6 0 (134 mg, 64%) &M&mfck Lt#fc. 
iH NMR (DMSO-de, 8 ppm): 3.33 (s, 3H), 6.41 (d, J = 9.7 Hz, IH), 6.59 (dd, J = 2.2, 
3.2 Hz, IH), 6.88 (d, J = 3.2 Hz, IH), 7.65 (d, J = 2.2 Hz, IH), 7.77(dd, J = 2.4, 9.7 
Hz IH), 8.03 (dd, J = 1.6, 4.6 Hz, 2H), 8.37 (d, J = 2.4 Hz, IH), 8.84 (dd, J = 1.6, 4.6 
Hz, 2H), 13.58 (br s, IH). 
APCIMS m/z: [M+H]+ 407. 
ii&: 294-295 °C. 

immm 3 6 1 ] 

2 -75 / - 4 - (2-7U/H f7/-/V- 5 — 4 )V= 1 -a^=f-)V- 2 -^df-y — 

1, 2— Knify-^-s — < (;v=tr h> (ft^i3 6l) 
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q <Dftt> <0 Kik^m 3 .5 8 (287 mg, 1,00 mmol) frhffiB&fc&fo 3 6 1 (160 mg, 
51%) ^n^mW-t LTlfc, 

iH NMR (DMSO-de, 8 ppm): 1.01 (t, J = 6.5 Hz, 3H), 3.79 (q, J = 6.5 Hz, 2H), 6.34 
(d, J = 9.5 Hz, 1H), 6.50 (dd, J = 1.6, 3.2 Hz, 1H), 6.74 (d, J = 3.2 Hz, 1H), 7.51 (d, 
J = 1.6 Hz, 1H), 7.64 (dd, J = 2.4, 9.5 Hz, 1H), 7.93 (br s, 2H), 8.11 (d, J = 2.4 Hz, 
1H). 

APCIMS m/z: [M+H] + 316. 
[»3 6 2] 

N- [5— (l-a:^;V-2-^y-i, 2 -5?fc Kb t° V 5 f 

- 4- (2-7!)^) f7^-2-^/V] t°y Vls—A-XA'tf^^ V 
3 6 2) 

gUfe'M 1 8. 7 £ mm?- tt, {fr^f 18 6 <Dftt> «9 fcte^ 3 6 1 (160 mg, 0.510 
mmol) t^hmM(Di^m 3 6 2 3r#fc„ iSi^b^i 3 6 2 * / — /1>T? !> * 

7 y r. £ {31 J: «9 „ mmh^m 3 6 2 (80.7 mg, 38%) ^^m#:t ur#fc. 

iH NMR (DMSO-de, 8 ppm): 1.04 (t, J = 7.3 Hz, 3H), 3.85 (q, J = 7.3 Hz, 2H), 6.43 
(d, J = 9.7 Hz, IH), 6.58 (dd, J = 1.6, 3.2 Hz, IH), 6.88 (d, J = 3.2 Hz, IH), 7.64 (d, 
J = 1.6 Hz, IH), 7.98 (dd, J = 2.7, 9.7 Hz, IH), 8.04 (dd, J = 1.6, 4.4 Hz, 2H), 8.32 (d, 
J = 2.7 Hz, IH), 8.85 (dd, J = 1.6, 4.4 Hz 2H), 13.59 (br s, IH). 
APCIMS m/z: [M+H] + 421. 
295-296 °C. 
[»J3 6 3] 

2-7^ J — A— (2— f7 x /-/V- 5 -4 7V= 1 -^yi?;l/- 2 —Hr^V 

-1, 2-i?t Rot°yi?y-5 — f/I/=^by M3 6 3) 

mmm 126 iwctt, a ^\^^-jvay\\M \^t^<^^/^m^\ -a^q 

(D\\t> 3 6 2 (287 mg, 1.00 mmol) btMtNk& s fo 3 6 3 (130 mg, 34%) 

iH NMR (DMSO-de, 8 ppm): 5.02 (s, 2H), 6.36 (d, J = 9.7 Hz, IH), 6.45 (dd, J = 1.6, 
3.2 Hz, IH), 6.70 (dd, J = 0.5, 3.2 Hz, IH), 7.10 (dd, J = 1.6, 7.5 Hz, 2H), 7.20-7.30 
(m, 3H), 7.43 (dd, J = 0.5, 1.6 Hz, IH), 7.64 (dd, J = 2.7, 9.7 Hz, IH), 7.90 (br s, 2H), 
8.29 (d, J = 2.7 Hz, IH). 
APCIMS m/z: [M+H] + 378. 

mmm 3 6 4] 

N-[5— (1 --<l/i?;V-2-jr*y- 1, 2-^hKct^^y-5-^;W 

/jwi-) -4- *f-T */*—A'— 2 — i tv\ t o y ^v-4-^/^^-^5; 
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■K (fb^fc3 6 4) 

MMm 1 8 7 t mWZ- tt> fb^4 18 6 ©ft*? t) l£ffc#^ 3 6 3 (130 mg, 0.340 
mmol) frbmMVfc&to 3 6 4 £r#fc 0 W®M<0\\^m 3 6 4 £p* * / V * 

7 y — tZ> Z. £ m J; 0 „ SUBfl^^ 3 6 4 (98.1 mg, 60%) £Jtfe|3{*£; UT#fc 0 
iH NMR (DMSO-de, 8 ppm): 5.05 (s, 2H), 6.45 (d, J = 9.5 Hz, 1H), 6.54 (dd, J = 1.9, 
3.2 Hz, 1H), 6.83 (d, J = 3.2 Hz, 1H), 7.04-7.12 (m, 2H), 7.24-7.30 (m, 3H), 7.58 (d, 
J = 1.9 Hz, 1H), 7.82 (dd, J = 2.7, 9.5 Hz, 1H), 8.02 (dd, J = 1.6, 4.6 Hz, 2H), 8.51 (d, 
J = 2.7 Hz, 1H), 8.83 (dd, J = 1.6, 4.6 Hz, 2H), 13.57 (br s, 1H). 
APCIMS m/z: [M+H]+483. 
265-282 °C. 
IMMW 3 6 5] 

— 4- (2-75^) =f-T9— ;V—5 — f;V=2-t^y-l, 2-v>t 
KPt°!j^y-4 — 0^=^rh> (f t^4fc 3 6 5 ) 

MMM3 5 8 tmm^VX, ffr£-$J3 1 8 (Dftt> \Z.\\&m 3 3 5 (1.14 g, 3.78 
mmol) ifckWIBffc-a^foS 6 5 (444 mg, 41%) Sr#fc„ 

iH NMR (DMSO-de, 8 ppm): 6.15 (dd, J = 1.6, 6.2 Hz, 1H), 6.22 (d, J = 1.6 Hz, 1H), 
6.51 (dd, J = 1.9, 3.5 Hz, IH), 6.98 (d, J = 3.5 Hz, IH), 7.33 (d, J = 6.2 Hz, 1H), 7.52 
(d, J = 1.9 Hz, IH), 11.65 (br s, IH) . 
APCIMS m/z: [M+H] + 288. 

immm 3 6 6] 

2-T%J — 4- (2-7P/V) f7y f - /V- 5 — Y/V= 1 -;if;V-2-^y- 
1, 2-v^fc: Kn try — f/v=<5r (ffc-^3 6 6) 

M1MM 1 2 6 t mmfc tX, ffc^ q Oftt? ?) 3 6 5 (140 mg, 0.487 

mmol) d>6>3WIBfb^fe3 6 6 (114 mg, 77%) SrJSt-feHfri UT#fc 0 
iH NMR (DMSO-de, 8 ppm): 3.39 (s, 3H), 6.19 (dd, J = 1.9, 7.0 Hz, IH), 6.30 (d, J = 
1.9 Hz, 1H), 6.51 (dd, J = 1.9, 3.5 Hz, IH), 7.00 (dd J = 0.8, 3.5 Hz, IH), 7.51 (dd, J 
= 0.8, 1.9 Hz, IH), 7.66 (d, J = 7.0 Hz, IH), 8.20 (br s, 2H). 
APCIMS m/z: [M+H]+ 302. 

\_mmn 3 6 7] 

N- [4- (2-7U/V) -5 - (1 -*?-;V- 1, 2-v^t KntfJJ 

v?V-4 — f/Kfc/V^A') fV-2. — f/V] t°y i?V-4-^/l>^^5 K 

(f frg^ 3 6 7) 

1 8 7 t mm?- b-C, ft£**& l 8 6 Oft*? <9 Mfb^ 3 6 6 (114 mg , 
0.378 mmol) fabmM<Dit&m 3 6 7 &#fco lR3ftKOfb^*> 3 6 7^^^/ -A- 
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t*^7!) *— £ tfck V s mmit^ 3 6 7 05.2 mg, 23%) trM&mfck b 

iH NMR (DMSOde, 8 ppm): 3.44 (s, 3H), 6.38 (dd, J = 1.9, 7.0 Hz, 1H), 6.53 (d, J - 
1.9 Hz, 1H), 6.62 (dd, J = 1.6, 3.5 Hz, 1H), 7.19 (dd, J = 0.5, 3.5 Hz, 1H), 7.70-7.77 
(m, 2H), 8.03 (dd, J = 1.6, 4.6 Hz, 2H), 8.84 (dd, J = 1.6, 4.6 Hz, 2H), 13.69 (br s, 
1H). 

APCIMS m/z: [M+H]+ 407. 
Wt&-- 243-255 (&ffi) °C. 
IMMM 3 6 8] 

2 -T ^7-4 — (2-7D/V) f/y-Zl'- 5 ( ;V= 1 — rn^/V- 2 -t^y- 

1, 2 Kn tr'U v?V-4 — r/W=^r (^^3 6 8) 

Hife#!l 12 6^ HMHK: LT, 3 !7^7 ^/KDttfr r> K 3 ^<f^^vv£ffiV\ 
q <Z>ft;b <9 Wk&m 3 6 5 (140 mg, 0.487 mmol) #»£>«|B'fb'g'4fe 3 6 8 (91.0 mg, 
59%) Srf6@frtUt#fc, 

iH NMR (DMSO-de, 8 ppm): 1.18 (t, J = 7.3 Hz, 3H), 3.86 (q, J = 7.3 Hz, 2H), 6.20 
(dd, J = 1.6, 4.9 Hz, IH), 6.26 (d, J = 1.6 Hz, IH), 6.49 (dd, J = 1.6, 3.2 Hz, IH), 
6.95 (dd, J = 0.5, 3.2 Hz, IH), 7.48 (dd, J = 0.5, 1.6 Hz, IH), 7.66 (d, J = 4.9 Hz, IH), 
8.21 (br s, 2H) 
APCIMS m/z: [M+H] + 316. 
IMMW 3 6 9] 

N-[5— (l-xf;l/-2-t^y-l, 2 - t F n t° D v'y - 4 - ^ 

-4- (2-7!);P) jv— 2 try v 5 ^- 4 — ^/waff^MJ- % K 

Ut&W 3 6 9) 

■ mmm 1 8 7 1 mm^- b-t> -fb^* 1 8 6 oftt? 9 3 6 8 (81.5 m g , 

0.258 mmol) ^blMOft^ 3 6 9 £r#7c 0 mUM<D^m 3 6 9^7 /V 

-e y ^ 7 y —i-'s r. t m «t ^ mmt&m 3 6 9 (31.4 mg , 29%) -&m&MW- 1 tt 

iH NMR (DMSO-de, 8 ppm): 1.21 (t, J = 7.0 Hz, 3H), 3.91 (q, J = 7.0 Hz, 2H), 6.38 
(dd, J = 1.9, 7.3 Hz, IH), 6.50 (d, J = 1.9 Hz, IH), 6.60 (dd, J = 1.9, 3.2 Hz, IH), 
7.15 (dd, J = 0.8, 3.2 Hz, IH), 7.65 (dd, J = 0.8, 1.9 Hz, IH), 7.78 (d, J = 7.3 Hz, IH), 
8.02 (dd, J = 1.6, 4.4 Hz, 2H), 8.84 (dd, J = 1.6, 4.4 Hz, 2H), 13.69 (br s, IH). 
APCIMS m/z: [M+HJ+421. 
ilt&: 277-281 °C. 
IMMM 3 7 0] 
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2 -75; 7 - 4- ( 2 — ~7 V ^TVt-As— 5 ;V= 1 -^^vvW- 2 -t^rV 
-1, Kt3 t°]J ^V-4-^/V=<5r (ftt*3 7 0) 

q Oftt? !9 3 6 5 (140 mg, 0.487 mmol) /5> £> flfB^^ 3 7 0 (142 mg, 

77%) £r#7c 0 

iH NMR (DMSOde, 5 ppm): 5.07 (s, 2H), 6.23 (dd, J = 2.2, 7.0 Hz, 1H), 6.32 (d, J = 

2.2 Hz, 1H), 6.42 (dd, J = 1.9, 3.5 Hz, 1H), 6.91 (dd, J = 0.8, 3.5 Hz, 1H), 7.20-7.24 
(m, 2H), 7.29-7.41 <m, 4H), 7.74 (d, J = 7.0 Hz, 1H), 8.22 (br s, 2H) 

APCIMS m/z: [M+H] + 378. 

mmm 371] . 

N- [5 - (1 -^O-vVV- 2 -t^y- 1 , 2-v ? tKnt°ii &>—4 — < ;Vj3;V . 
7$^/u) - 4 - ( 2 - y y jv) =f-T 2-4^1 t° V 4 -ZuvtS^ ^ 

K Offrg^ 3 7 1) 

mmm 1 8 7 ^ pto^ l-c, 1 8 6 (Di\%> y Kit&m 3 7 0 (121 m g , 0.319 
mmol) frbmmojk&m 371 &#fc 0 mmM^^m 371^^; -a--? y ^ 

7 V —1-5 r. £ 19 WIBfb-S* 3 7 1 (25.1 mg, 16%) %n&MWt LT#fc 0 
iH NMR (DMSO-de, 8 ppm): 5.11 (s, 2H), 6.41 (dd, J = 1.9, 6.7 Hz, 1H), 6.54 (d, J = 
1.9 Hz, 1H), 6.55 (dd, J = 1.9, 3.5 Hz , 1H), 7.09 (dd, J = 0.8, 3.5 Hz, 1H), 7.20-7.41 
(m, 5H), 7.55 (dd, J = 0.8, 1.9 Hz, 1H), 7.85 (d, J = 6.7 Hz, 1H), 8.02 (dd, J = 1.6, 

4.3 Hz, 2H), 8.83 (dd, J = 1.6, 4.3 Hz, 2H), 13.68 (br s, 1H). 
APCIMS m/z: [M+H] + 483. 

Abft: 288-291 °C. 

mnm 37 21 

N- [4- (2-7'J/V) -5 - (t°7^V- 2 -^;^;VfeV') 
##M8T#fcnS-fb-^h (500 mg, 1.45 mmol) ^Mllie^-g^ 3 7 2 (60.0 mg, 

11%) £#fco 

iH NMR (CDCI3, 8 ppm): 1.53 (s, 9H), 6.54 (dd, J = 1.8, 3.7 Hz, 1H), 7.47 (d, J = 
1.8 Hz, IH), 7.82 (d, J = 3.7 Hz, IH), 8.63-8.64 (m, IH), 8.72-8.73 (m, IH), 
9.34-9.35 (m, IH). 

imrnw 373] 

2 -T^ / -4- (2-^y/v) fry- jv- ^ -a ^=^"7^-2-4 ;v=^rv 

^ ift&m 3 7 3) 
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mmmi 8 6 tmm^^x, it^m-i s 5 <Di\*> v 3 1 2 (60.0 mg, 

0.161 mmol) ^b^IB^^ 3 7 3 (44.0 mg, 100%) £:#fc 0 
iH NMR (CDC1 3) 8 ppm): 6.48 (dd, J = 1.8, 3.5 Hz, 1H), 7.42 (d, J = 1.8 Hz, 1H), 
7.84 (d, J = 3.5 Hz, 1H), 8.49 (dd, J = 1.5, 2.5 Hz, 1H), 8.66 (d, J = 2.5 Hz, 1H), 9.29 
(d, J =1.5 Hz, 1H). 

mmm 374] 

N- [4 — (2-7U/1/) - 5- (t°7> ? i / -2 — f JVjj/V&^/V) ^7/^-2 
t°y K 0fh##)3 7 4) . 

HJfeM 187i lU^Cl Lt, IV&mi 8 6 Oft:b >9 fc'fh^^J 3 7 3 (44.0 mg, 
0.161 mmol) ^MI1B^^3 7 4 (50.0 mg, 82%) £r#7c 0 

m NMR (DMSO-de, 8 ppm): 6.63 (dd, J = 1.8, 3.5 Hz, 1H), 7.40 (d, J = 3.5 Hz, 1H), 
7.66 (d, J = 1.8 Hz, 1H), 8.05 (d, J = 5.9 Hz, 2H), 8.74 (dd, J = 1.3, 2.5 Hz, 1H), 8.85 
(d, J = 5.9 Hz, 2H), 8.89 (d, J = 2.5 Hz, 1H), 9.23 (d, J = 1.3 Hz, 1H). 
APCIMS m/z: [M+H]+ 378. 
mU- > 300 °C. 

mmm 375] 

n- [4- -5- (tfy^^y-4-^;^;v^;v) f7^- 

2 — f A-] fc° y v 5 ^- 4 -Jj/Vtf^ ^ K .Offr£^ 3 7 5) 

2, 2, 6, (0.233 mL, 1.38 mmol) & THF (6 mL) 

T/V^^M^ETs -78°C-T? 1.58moyLn-7^/HJ ^AcD n— '^Mf-^ 
^ (0.880 mL, 1.38 mmol) SrJOx.T, Sfflt? 30 £fpO$I# bfc 0 ^»--78°C 
-?4k^%) 9 8 (150 mg, 0.419 mmol) £5 J; U« t° ]) 5 v 5 V (0.0990 mL, 1.26 mmol) 
CD THF (2mL) iS&jDtT, 2 BtW^Lfco H^^rfiSM'fbT^^ 

^ ^ A -Clfcjlft Lfc^ ^Sr^BETt?^* Lfcc # *b n^SESr V P # ff;V 

tiy^w^ytr^-y^— mm^^M -vmm-i- z> ^tiz-xv, mmt^ 375 

(11.0 mg, 7%) £r#fc 0 
iH NMR (DMSO-de, 8 ppm): 6.64 (dd, J = 1.8, 3.5 Hz, 1H), 7.42 (dd, J = 0.7, 3.5 Hz, 
1H), 7.66 (dd, J = 0.7, 1.8 Hz, IH), 8.02-8.03 (m, IH), 8.05 (d, J = 6.1 Hz, 2H), 8.85 
(d, J = 6.1 Hz, 2H), 9.12-9.14 (m, IH), 9.33-9.34 (m, IH), 13.6 (br s, IH). 
APCIMS m/z: [M+H]+ 378. 
Wi/& : > 300 °C. 

mmm 376] 

N- [4- (2-7!)^) -5 - (t°y ^v>>--3— f/V^/V^^/V) f7^- 
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2 — f /V] t° y 4 -#/V#>4h ^ K (fb^ 3 7 6). 

mmms 7 5 i^fiat, t°y 5 ^Oft^^y ^^ilrJBl\ ^9 8 
(150 mg, 0.419 mmol) frhWMi^Qfo 3 7 6 (117 mg, 75%) £#7c 0 
iH NMR (DMSOde, 8 ppm): 6.36 (d, J = 9.6 Hz, 1H), 6!46 (dd, J =1.8, 3.3 Hz, 1H), 
6.94 (dd, J = 0.7, 3.3 Hz, 1H), 7.38-7.53 (m, 4H), 7.65 (d, J = 6.1 Hz, 2H), 8.05 (dd, 
J = 2.5, 9.6 Hz, 1H). 
APCIMS m/z: [M+H] + 378. 
280-281 °C. 

imnm 377] 

N- [5 — Tir^/V— 4- (2-7P/V) f7y^/V-2 — < )V\ t° y v 5 ;/- 4 
/V^^rf-^ K (ft^3 7 7) 

fc<&m.9 8 (1.01 g, 2.82 mmol) THF (20 mL) fc!B8BU 7R?£T\ 0.93mol/L 
ftft^ f A© THF (12.0 mL, 11.2 mmol) Sr7JPx.-t, ^^2.5 

-t&^tfcXV , ffi&fc&VO 3 7 7 (609 mg, 69%) %®M&mW-t Lt#fc, 
iH NMR (DMSO, 8 ppm): 3.33 (s, 3H), 6.71 (dd, J = 1.8, 3.5 Hz, 1H), 7.43 (dd, J = 
0.7, 3.5 Hz, 1H), 7.91 (dd, J = 0.7, 1.8 Hz, 1H), 8.02 (d, J = 4.4 Hz, 2H), 8.83 (d, J = 
4.4 Hz, 2H), 13.55 (br s, 1H). 
ESIMS m/z: [M+H] + 314. 
252-259 °C . 

immm 3 7 8] 

N- [4— (2-7!);P) -5- (M)7/^n7W) fT/ 1 -^- 2 — i As] 
^7/W^ 5: ^^tert— (-fb-^^3 7 8 ) 

»J1 7 6©IS2 ^IHtl^LT, 2-i/Ty^S#m^^=/^^«9}- h y 
^/l/^-pfp^^^^/l/^r^V\ ^^MSX^hth^it-a-^h (520 mg, 1.51 mmol) 
^btf 13^-^3 7 8 (366 mg, 67%) £r#fc 0 

iH NMR (CDCls, 8 ppm): 1.53 (s, 9H), 6.61 (dd, J = 1.6, 3.5 Hz, 1H), 7.61 (dd, J= 
0.8, 1.6 Hz, IH), 8.06 (dd, J = 0.8, 3.5 Hz, IH), 8.90 (br s, IH) 
ESIMS m/z: [M-H]" 361. 

immm 379] 

2-757-4- (2-7'J;P) As- 5 -J ;V= b y yjV^rn ^ ^-/V=*r V 

1/ 0(t^$fej3 7 9) 

186i: nmz- L-T. <f[^3 18 5 Oftt? 9 3 7 8 (366 mg, 1.01 

mmol) J&> k&lfB'fb-B^ 3 7 9 (172 mg, 65%) Sr#fd 0 
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m NMR (DMSO-de, 8 ppm): 6.71 (dd, J = 1.6, 3.5 Hz, 1H), 7^83 (d, J = 3.5 Hz, 1H), 
7.92 (d, J = 1.6 Hz, 1H), 8.75 (br s, 2H) 
APCIMS m/z: [M+H] + 263. 

immw3 s o] • . 

N- [4- (2-7JJ/1/) -5- ( h y 7/WfP7tf^) f7^-2-f/V] 
t° y v 5 ^- 4 5 K ({t^#I 3 8 0) 

HJS^J 187i IT, 18 6 ©ftfr V) Wb&fa 3 7 9 (172 mg, 0.656 

mmol) fabW&ft&faS 8 0 (52.3 mg, 22%) Sr#fc„ 

iH NMR (DMSO-de, 8 ppm): 6.79 (dd, J = 116, 3.5 Hz, 1H), 7.81 (dd, J = 0,8, 3.5 Hz, 
1H), 8.01 (dd, J = 0.8, 1.6 Hz, 1H), 8.05 (dd, J = 1.6, 4.3 Hz, 2H), 8.86 (dd, J = 1.6, 
4.3 Hz, 2H). 

APCIMS m/z: [M-H]" 366. 
Bt&: 268-270 °C. 

mmm 3 s 1 ] 

N- [4- (2-7'j;V) -5-^Pt , t=/^7)/-/l/-2-^/V] \fVi?>—4 
5; K Wb-^fe 3 8 1) 

ih^9 8 (200 mg, 0.559 mmol) £ THF (2mL) fc$5$8L, 7K^T> 0.89mol/L 
Hfl-n^vl^ ^ v' <7 J*(D THF (2.00 mL, 1.78 mmol) %M mM.T*ffa&. 

;</—;V(DM&Mm (4:1) T?ftffibfc 0 ^aJi£:£&ft&^^Sfc*£U ^7j<« 

7A^ov h^97^- (:? nn/ft/K^ : ^ /V=200 : 1) "effSH - 6 £ £ t 

«t t> > flta-fb^ 3 8 1 (27.2 mg, 15%) %Wm.&Mfot ttffco 
iH NMR (DMSO, 8 ppm): 1.08 (t, J = 7.2 Hz, 3H), 2:88 (q, J = 7.2 Hz, 2H), 6.70 (dd, 
J = 1.8, 3.7 Hz, IH), 7.46 (dd, J = 0.7, 3.7 Hz, IH), 7.89 (dd, J = 0.7, 1.8 Hz, IH), 
8.02 (d, J = 4.4 Hz, 2H), 8.83 (d, J = 4.4 Hz, 2H), 13.52 (br s, IH). 
ESIMS m/z: [M+H] + 328. 
j&ft: 225-240 °C . 
IMMM 3 8 2] 

N- [5-^^y/V-4- (2-7U/H ^T/-;V-2-^^] £° y 4 
/Vatf^f-* K (^#)3 8 2) 

8 (200 mg, 0.559 mmol) THF (5 mL) SO«U 7jC^T, l.Olmol/L 
Ift7°n tVW ^ ^ 7 A© THF (2.00 mL, 2.02 mmol) SrJp&T, MlT? 1 
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m^/^=l : 4) X*mM1-%> - t 9 ^ HfB-fb^ 3 8 2 (76.3 mg, 40%) %M 

iH NMR (DMSO, 8 ppm): 0.90 (t, J = 7.3 Hz, 3H), 1.60-1.66 (m, 2H), 2.82 (t, J = 
7.3 Hz, 2H), 6.70 (dd, J = 1.8, 3.5 Hz, 1H), 7.46 (dd, J = 0.8, 3.5 Hz, IH), 7.90 (dd, J 
= 0.8, 1.8 Hz, IH), 8.02 (d, J = 4.5 Hz, 2H), 8.83 (d, J = 4.5 Hz, 2H), 13.55 (br s, 
IH). 

ESIMS m/z: [M-H]" 340. 
191-194 °C. 

IMMffl 3 8 3] 

N - [ 5 - V /V- 4 - (2-7U ;V) =J-T yWV- 2 — i tV\ %/W< 5 tert 
-ZT^-JV tfb£><&3 8 3). 

mmm iszt mm^ u-c, yt©^^ 9 ^^msr^v^ % 8 -c#b*t 

Slffr&^h (1.57 g, 4.55 mmol) ^bWI&fk^ 3 8 3 (733 mg, 48%) £r#fc 0 
iH NMR (CDCls, 8 ppm): 0.86 (t, J = 7.3 Hz, 3H), 1.15-1.60 (m, 2H), 1.50 (s, 9H), 
1.70-2.05 (m, 2H), 6.48 (dd, J = 1.8 Hz, 3.3 Hz, IH), 6.99 (dd, J = 0.8, 1.8 Hz, IH), 
7.47 (dd, J = 0.8, 3.3 Hz, IH), 8.20 (br s, IH). 
ESIMS m/z: [M+H] + 337. 

2-T^/-4- (2-7P/V) f-T^— /V=-7v\?/V=tryz/ 
3 8 4) 

MMM 1 8 6 t Lt, 18 5 (Di\t> <0 3 8 3 (618 mg, 1.84 

mmol) 3&>k«IB'fb-£4b3 8 4 (159 mg, 15%) £r#fc 0 

*H NMR (CDCla, 8 ppm): 0.86 (t, J = 7.3 Hz, 3H), 1.15-2.05 (m, 4H), 5.46 (br s, 2H), 
6.53 (dd, J = 1.8 Hz, 3.6 Hz, IH), 7.54 (dd, J = 0.7, 1.8 Hz, IH), 7.66 (dd, J = 0.7 Hz, 
3.6 Hz, IH). 

ESIMS m/z: [M+H] + 237. 
[MMm 3 8 5] 

N- [5-^U/V-4- (2-7JJ/H f7/-/V-2-^M ^n^o/^ 
/i^^ri^ K 0fb^3 8 5) 

{k-&!&)3 8 4 (79.8 mg, 0.338 mmol) $5 £ U*N, N- 9V^T 5 / t" P v?^ (2.10 
mg, 0.0172 mmol) SrbTy^V (1.5 mL) fc»#U ?K^T> ^P7"n^^ 
^=^n!) K (0.0521 mL, 0.570 mmol) ^Px.T, 5.5 H#|HJjfc#L-fc„ 



262 



WO 2005/063743 PCT/JP2004/019778 

&btitimm%^? / — /i"xm$iMi-fz> ^ti-xv, mmt&m 3 8 5 (57.1 mg, 

55%) -%:&&mwb b-C*#7t 0 

iH NMR (CDCls, 8 ppm): 0.92-1.02 (m, 2H), 0.95 (t, J = 7.3 Hz, 3H), 1.16-1.25 (m, 
2H), 1.42-1.53 (m, 1H), 1.73-1.79 (m, 2H), 2.81 (t, J = 7.3 Hz, 2H), 6.56 (dd, J = 1.8, 
3.7 Hz, 1H), 7.56 (dd, J = 0.7, 1.8 Hz, 1H), 7.84 (dd, J = 0.7, 3.7 Hz, 1H), 9.95 (br s, 
1H). 

ESIMS m/z: [M+H]+ 305. 
Sift: 170-172 °C. 

imnw 3 8 6] 

K 3 8 6). 

mmm3 8 5 tmmz.VX^>? v7°vs<>-J}/Vtf~/V=? n y K^^ l 9fc2- 
■yny( ;V=^p!) K (57.1 mL, 0.582 mmol) ft^3 8 4 (80.0 mg, 0.339 

mmol) ^b^WS^^3 8 6 (28.9 mg, 76%) %&&MW-b LT#7t 0 
iH NMR (CDCls, 8 ppm): 1.00 (t, J = 7.3 Hz, 3H), 1.76-1.82 (m, 2H), 2.85 (t, J = 7.3 
Hz, IH), 6.57 (dd, J = 1.7 Hz, 3.3 Hz, IH), 6.65 (dd, J - 1.8, 3.7 Hz, IH), 7.41 (dd, J 
= 0.7, 3.7 Hz, IH), 7.59 (dd, J = 0.7, 1.8 Hz, IH), 7.60 (dd, J = 0.7, 1.8 Hz, IH), 7.82 
(dd, J = 0.7 Hz, 3.3 Hz, IH), 9.80 (br s, IH). 
ESIMS m/z: [M+H]+ 331. 
iffc£: 172-176 °C. 

mmm 3 8 7] 

N- [5-:/^ DA— 4- (2-7U/1/) fTV^/V- 2 — { ;V\ -2- (^nn^ 
^?V) t°y -y^-A-Jo^ifs^* K Ofb^3 8 7) 

1 8 7 i UT, ^ y — ztf-^WtOfohV \z WO03/043636 ^|E*4^^ 

?^^oT#fe^x?) 2 - (^nn^^/V) -f V — =^f-^m^m^\ ik&fol 8 6 Oft 
«9 fcte^ 3 8 4 (100 mg, 0.423 mmol) ^MUfB'fb'^ 3 8 7 (151 mg, 92%) 

iH NMR (CDCla, 8 ppm): 1.02 (t, J = 7.4 Hz, 3H), 1.78-1.84 (m, 2H), 2.87 (t, J = 7.4 
Hz, 2H), 4.71 (s, 2H), 6.44 (dd, J = 1.8, 3.6 Hz, IH), 7.38 (dd, J = 0.7, 1.8 Hz, IH), 
7.61-7.71 (m, IH), 7.74 (dd, J = 0.7, 3.6 Hz, IH), 7.88 (s, IH), 8.73 (d, J = 5.1 Hz, 
IH). 

immm 3 8 8] 
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N- [5-7^y/V-4- (2-7D/V) f-7/-/V- 2 — 'Y/Kl - 2 - 

try v ? ^-4-^/^>i^-'^ K Wb^fea 8 8) 

Mi3 8 7 (262 mg, 0.671 mmol) 3rp<*/ — /V (5 mL) M?g$?U 55%7hlSf 
fttby (34.0 mg, 0.775 mmol) ?f)}\\7LX s APS5S^TT* 4 R#|ig8H$ Vfc 0 R 

^ — n n : * * / — /V=99 : 1) -e**5Ki-3 £ £ «fc tK JUfBtelB^ 3 8 

8 (142 mg, 55%) £#fc 0 

iH NMR (CDC1 3 , .8 ppm): 1.01 (t, J = 7.3 Hz, 3H), 1.77-1.83 (m, 2H), 2.87 (t, J = 7.3 
Hz, 2H), 4.60 (s, 2H), 6.43 (d, J = 1.8, 3.5 Hz, 1H), 7.39 (d, J = 1.8 Hz, 1H), 
7.61-7.71 (m, 1H), 7.73 (d, J = 3.5 Hz, 1H), 7.79 (s, 1H), 8.71 (d, J = 5.0 Hz, 1H). 
APCIMS m/z: [M+H] + 386. 

\Mmm 3 8 9] 

N- [5-^y/V-4- {2-7)) As) f7/^-2-^;H -2- [2- (v> 

* 7-;vt % y ) ^ h en,* f-,v\ tr y e^- 4 -X/viS^-f- * KittHfcjtt WlrfM* 3 8 

9) 

-ffc^lS) 3 8 7 (247 mg, 0.635 mmol) £ 2 - (v 5 ^ f/VT * J) J —/V (3 mL) 
fc?8$?U 55%7kmt-i- h y *7 A (55.0 mg, 1.27 mmol) &>&Q*.-C N 2 R^ffl* 

fc:7 y — frU: 4mol/L^b7Km©gt^^/W«^in^T N #f Hi vitmfc&Wfctz 
Z.bfc£<9s mm4k&%d 3 8 9 (248 mg, 82%) 3r#fc„ 

iH NMR (DMSO-de, 8 ppm): 0.88 (t, J = 7.4 Hz, 3H), 1.57-1.63(m, 2H), 2.64 (t, J = 
7.4 Hz, 2H), 3.16 (s, 6H), 3.53 (t, J = 5.0 Hz, 2H), 3.95 (t, J = 5.0 Hz, 2H), 4.76 (s, 
2H), 6.60 (dd, J = 1.8, 3.3 Hz, IH), 7.34 (dd, J = 0.8, 3.3 Hz, IH), 7.77 (dd, J = 0.8, 
1.8 Hz, IH), 8.05-8.15 (m, IH), 8.35 (s, IH), 8.77 (d, J = 5.0 Hz, IH). 
APCIMS m/z: DM+H] + 443. 

mmm 390] 

Tir hT5 K Wfr&4&3 9 0) 

MMM 2 8 7 t WlUK Lt.M^I 2 8 6 <Dftt> K> Wk&%> 3 8 4 (150 mg, 0.526 
mmol) 3&>e>«flB'ffr&4fo3 9 0 (150 mg, 69%) Sr#/t„ 

iH NMR (CDCls, 8 ppm): 0.987 (t, J = 7.4 Hz, 3H), 1.74-1.80 (m, 2H), 2.67 (t, J = 
4.6 Hz, 4H), 2.82 (t, J = 7.4 Hz, 2H), 3.79 (t, J = 4.6 Hz, 4H), 6.57 (dd, J = 1.7, 3.5 
Hz, IH), 7.59 (dd, J = 0.7, 1.7 Hz, IH), 7.80 (dd, J = 0.7, 3.5 Hz, IH). 
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APCIMS m/z: [M+H] + 364. 

immm 391] 

N- [4 - (2-7!)/^) —5 — fy7f!);VfT^/V-2-^/V] #/W^ >-S£ 
tert-^^yV Wb^3 9 1) 



ffl8-e&t>tlZ>fc&%0h (1.16 g, 3.36 mmol) ^baHB-fk-^fe 3 9 1 (618 mg, 55%) 

iH NMR (CDCls, 8 ppm): 1.22 (d, J.= 7.0 Hz, 6H), 1.54 (s, 9H), 3.16 (septet, J = 7.0 
Hz, 1H), 6.54 (dd, J = 1.8, 3.7 Hz, 1H), 7.55 (dd, J = 0.7, 1.8 Hz, 1H), 7.79 (dd, J = 
0.7, 3.7 Hz, 1H), 8.52 (br s, 1H). 
ESIMS m/z: [M+H] + 337. 

[***93 9 2] 

2-757-4- (2-7D/V) f7/- /V- 5 -s( ;V=^ 77n tVV=<^ (^ 
3 9 2) 

HJfefll 186i »UT, 18 5 ©ftfc> t> \Z.ft&m 3 9 1 (618 mg, 1.80 

mmol) ^b*IEUt;#*3 9 2 (217 mg, 27%) SrSUSt^B*^ 
iH NMR (CDCI3, 8 ppm): 1.18 (d, J = 6.8 Hz, 6H), 3.00 (septet, J = 6.8 Hz, 2H), 
5.46 (br s, 2H), 6.53 (dd, J = 1.8, 3.6 Hz, IH), 7.54 (dd, J = 0.7, 1.8 Hz, IH), 7.66 
(dd, J = 0.7, 3.6 Hz, IH). 
ESIMS m/z: [M+H]+ 237. 
MM:- 195-199 °C. 

immm 393*] 

N- [4- (2-7 7 y/H — 5 f y/f U W/- A— 2 — f/W] \fVi?y-4 

-XA'tf^y-^ K Uk&<&}3 93) 

it^3 9 2 (100 mg, 0.424 mmol) £ DMF (5mL) t£i§fi?U ^fy^^fy 
El (205 mg, 1.68 mmol), EDC ^M^. (324 mg, 1.69 mmol) *5 £1*1 — fc Kn 
i/^yy J h y Ty^/l--7KfP#J (259 mg, 1.69 mmol) &UQ?LT, 60°C7? 3 B#HQj&# 

(31 J; t> «fBfb#*& 3 9 3 (103 mg, 71%) &8fcftfeB# £ Ut#fc„ 
iH NMR (CDCI3, 8 ppm): 1.27 (d, J = 6.6 Hz, 6H), 3.26 (septet, J = 6.6 Hz, IH), 
6.53 (dd, J = 1.8, 3.7 Hz, IH), 7.52 (dd, J = 0.8, 1.8 Hz, IH), 7.74 (d, J = 4.4 Hz, 2H), 
7.82 (dd, J = 0.8, 3.7 Hz, IH), 8.87 (d, J = 4.4 Hz, 2H), 10.17 (br s, IH). . 
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ESIMS m/z: [M+H] + 342. 
MM- 179-182 °C. 

mmm 394] 

N- [4- (2-7U^) - 5 — f yy^V JV^TI/— >V- 2 v-^p/n/N 
i/#/l^>l7-^ K (4k£~%>)3 9 4) 

HJfe0!| 3 8 5 i: PttKL UT> 3 8 4 <Dftt> *) Wk&t&o 3 9 2 (100 mg, 0.424 

mmol) fabWfcik'&b 3 9 4 (95.3 mg, 73%) ItHfc. 
iH NMR (CDCla, 5 ppm): 0.93-1.03 (m, 2H), 1.15-1.25 (m, 2H), 1.23 (d, J = 7.0 Hz, 
6H), 1.43-1.53 (m, 1H), 3.16 (septet, J = 7.0 Hz, 1H), 6.55 (dd, J = 1.8, 3.7 Hz, 1H), 
7.56 (dd, J = 0.7, 1.8 Hz, 1H), 7.85 (dd, J = 0.7, 3.7 Hz, 1H), 10.07 (br s, 1H). 
ESIMS m/z: [M+H] + 305. 
B3L£: 178-182 °C. 

mmm 395] 

N- [4- (2-^y/V) -5 - (l-t Kn^v^^fVH f7J/- /V- 2 — f/Kl 
# /W^ $ ^ tert- tT^/V 3 9 5) 

MII9 2 (298 mg, 1.01 mmol) £ THF (10 mL) fcjgflPU -78°C, T/Vdt 
ffSMT'V 1.59mol/L n— r/^vV ]j ^y J*<D n-^^-f- (5.70 mL, 9.06 mmol) 

TT^f* Vtc 0 # tbfc^SSr v- P # 9 A ^ n ^ h 7 =7 7 — (^f - V : @^ 

^rn^/v=3 : l) T?flf$H~5 £ £ «t «9 , IM&ffrg^ 3 9 5 (224 mg, 63%) 
iH NMR (CDCla, 8 ppm): 0.90 (t, J = 7.0 Hz, 3H), 1.34-1.45 (m, 13H), 1.79-1.97 (m, 
2H), 5.43-5.49 (m, IH), 5.46 (t, J = 6.7 Hz, IH), 6.47 (dd, J = 1.8, 3.4 Hz, IH), 6.68 
(dd, J = 0.8, 3.4 Hz, IH), 7.46 (dd, J = 0.8, 1.8 Hz, IH). 
[HJfeM3 9 6] 

N- [4- (2— 7U/>) - 5 —s*UV ;Vf7/-/V- 2 — -fA'] #/W< 5; tert 
— ^f-fV (flS-g^S 9 6 ) 

mmm 29.7 1 uroc u-c> 296 o^^> y> 395 (224 mg, 0.635 

mmol) 3 9 6 (134 mg, 60%) £r#fc 0 

iH NMR (CDCla, 8 ppm): 0.93 (t, J = 7.3 Hz, 3H), 1.31-1.42 (m, 2H), 1.53 (s, 9H), 
1.62-1.77 (m, 2H), 2.82 (t, J = 7.3 Hz, 2H), 6.55 (dd, J = 1.8, 3.4 Hz, IH), 7.55 (dd, 
J = 0.8, 1.8 Hz, IH), 7.78 (d, J = 0.8, 3.4 Hz, IH), 8.62 (br s, IH). 

mmm 397] 
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9 7), 

mmm 1 8 6 1 mm^ tt, i s 5 <dkk> y> 3 9 6 (134 mg, 0.384 

mmol) fabm&it&Voa 9 7 (71.7 mg, 75%) &ftft 0 

iH NMR (CDCI3, 6 ppm): 0.91 (t, J = 7.3 Hz, 3H), 1.29-1.41 (m, 2H), 1.61-1.72 Cm, 
2H), 2.69 (t, J = 7.3 Hz, 2H), 5.99 (br s, 2H), 6.55 (dd, J = 1.8, 3.5 Hz, 1H), 7.56 (dd, 
J = 1.0, 1.8 Hz, 1H), 7.62 (dd, J = 1.0, 3.5 Hz, 1H). 

mmm 3 9 8] 

N- [4- (2— 7 DM - 5 - tV^n^yV^ry— >V— 2 — i ;V\ tf/W^Vlft 
tert-^A< tffr£Jfc&4 0 3) 

#1 8 *e# fetbS-fbi^ h (2.26 g, 6.55 mmol) 3* baSB-fk^fe 3 9 8 (286 mg, 12%) 

iH NMR (CDC1 3 , 8 ppm): 1.33 (s, 9H), 1.51 (s, 9H), 6.47 (dd, J = 1.8 Hz, 3.5 Hz, 
1H), 7.10 (d, J = 3.5 Hz, 1H), 7.46 (d, J = 1.8 Hz, 1H), 8.63 (br s, 1H). 
ESIMS m/z: [M+H] + 351. 

mmm 399] 

2-757-4- (2-7U;V) ^T^— /V- 5 -^/V=tert-^^V=^ h y (>ffc 
3 9 9) 

HJt^ll 1 8 6 £ UNtlfc tt, 18 5 <DiXt> V Wh&!$0 3 9 8 (286 mg, 0.817 

mmol) ^fflV^S ^ t K £ <9 WMit^ 3 9 9 (205 mg, 100%) £r#7fc 0 
iH NMR (CDC1 3 , 8 ppm): 1.30 (s, 9H), 5.26 (br s, 2H), 6.47 (dd, J = 1.8 Hz, 3.5 Hz, 
1H), 7.30 (d, J = 3.5 Hz, IH), 7.47 (d, J = 1.8 Hz, IH). 
ESIMS m/z: [M+H]+ 251. 

imMM 400] 

N- [4 - (2-7y/V) - 5 - tf/^^/^7/- A- 2 -4 /V] W&^s—A — 

*/^>t ^ K (fb-a^ 400) 

'fb-a-^ 3 9 9 (102 mg, 0.408 mmol) £r DMF (5 mL) idltffU y~=t^y 
gg (199 mg, 1.63 mmol) s EDC &lfc£ (309 mg, 1.61 mmol) :&J;U«l-tKndr 

^yy ku ry^/v— 7Xfo#i (245 mg, 1.60 mmol) ^tjpx.t, 6o°c-<? 1.5 fltng^f 

£ t K £ V , tUfB'fbl^ 4 0 .0 (115 mg, 79%) &mfm&MVf t UT#fc 0 

iH NMR (CDCla, 8 ppm): 1.36 (s, 9H), 6.45 (dd, J = 1.8 Hz, 3.5 Hz, IH), 7.09 (dd, J 
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= 0.5, 3.5 Hz, 1H), 7.44 (dd, J = 0.5 Hzj 1.8 Hz, 1H), 7.75 (d, J = 4.5 Hz, 2H), 8.86 
(d, J = 4.5 Hz, 2H), 10.05 (br s, 1H). 
ESIMS m/z: [M+H] + 356. 

MM.- 240-245 °C. ' 

N— [4- (2-7JJ;^) -5-t 1 Ao^/i/fT^;P-2 — f/v] i/? vy p v/*l/ 
X/istf^y-s. K (I^i4 0 1) 

HM#"!l4 o o £ Iridic LT.-f ^^^^(d^^d ^^yn^y^ys 

(0.130 mL, 1.61 mmol) £ffiV\ fc^3 9 9 (98.2 mg, 0.393 mmol) ^fc^|2 
{^i4 0 1 (94.8 mg, 76%) ^fe-feHlf^i! UT#7tio 

iH NMR (CDC1 3 , 8 ppm): 0.88-0.98 (m, 2H), 1.13-1.20 (m, 2H), 1.32 (s, 9H), 
1.40-1.50 (m, 1H), 6.48 (dd, J = 1.8, 3.7 Hz, 1H), 7.16 (dd, J = 0.7, 3.7 Hz, 1H), 7.48 
(dd, J = 0.7, 1.8 Hz, 1H), 10.15 (br s, 1H). 
ESIMS m/z: [M+H] + 319. 
Bt&: 133-134 °C. 
C^»!]4 0 2] 

N- [4- (2-^U^) - 5- (s* h^v'Tir^/V) f7V^-2-^/V] 

mmm i85t mUK u-c, v ^m<Dttt> h^>mwt^m^\ ###u 8 

-e#btl,5^^h (2.69 g, 7.79 mmol) ^^fB^I^ 4 0 2 (1.12 g, 42%) £r 

iH NMR (CDC1 3 , 8 ppm): 1.46 (s, 9H), 3.47 (s, 3H), 4.41 (s, 2H), 6.54 (dd, J = 1.7, 
3.5 Hz, 1H), 7.53 (d, J = 1.7 Hz, 1H), 7.80 (d, J = 3.5 Hz, 1H). 

immmi o 3] 

4 0 3) 

mmm 1 8 6 1 mmz. ut, ^-a^ 1 8 5 <DKt> <o wt&ya 402 (428 m g , 1.26 

mmol) /^MIIS^^ 0 3 (296 mg, 98%) £r#fc 0 

iH NMR (CDCls, 8 ppm): 3.43 (s, 3H), 4.29 (s, 2H), 6.54 (dd, J = 1.8, 3.5 Hz, 1H), 
7.55 (d, J = 1.8 Hz, IH), 7.69 (d, J = 3.5 Hz, IH). 

[|g»!l4 0 4] 

2-^bp-n- [4- (2-7y/p) -5 - (y h^v'T-fc^vv) fry^-2 
~^)V] t°y^y- 5 % k ai^#j4 o 4) 
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V\ it&M 18 6 (D\\t> V Wb&<&) 4 0> 3 (100 mg, 0.420 mmol) 3> MlfE-ft?^ 
AO A (129 mg, 81%) Sr#fc„ 

iH NMR (CDC1 3 , 8 ppm): 3.51 (s, 3H), 4.44 (s, 2H), 6.48 (dd, J = 1.8, 3.7 Hz, 1H), 
7.44-7.46 (m, 2H), 7.77 (d, J = 3.7 Hz, 1H), 8.18 (dd, J = 2.2, 8.4 Hz, 1H), 8.92 (d, J 
= 2.2 Hz, 1H). 
APCIMS m/z: [M+H] + 378. 

St&: 174-183 °C. • ' 

[H»J4 0 5] • . 

4-^/V^-n-N- [4- (2-^iW -5- (^ b^v'Tir^/V) f7/-/V- 
^yX7 5 K (ikS$)A 0 5) 

V\ ftfetfa 18 6 <Df$t> <9 4 O 3 (100 mg, 0.420 mmol) /^k^SfB-ffr^ 
4 0 5 (138 mg, 91%) £#7fc 0 

iH NMR (CDC1 3 , 8 ppm): 3.50 (s, 3H), 4.45 (s, 2H), 6.51 (dd, J = 1.8, 3.3 Hz, 1H), 
7.15-7.21 (m, 2H), 7.50 (d, J = 1.8 Hz, IH), 7.82 (d, J = 3.3 Hz, IH), 7.93-7.97 (m, 
2H). 

APCIMS m/z: [M+H] + 361. 
MA- 166-167 °C. 

IMMM 4 0 6] 

N- [5- (^ h^Ti^/V) -4- (2-7U/V) f7^;V-2-^/V] 
^ >&t tert- -?*f-;V 4 0 6) 



X^hfrl&ik^h. (1.59 g, 4.60 mmol) /^tltE^^ 0 6 (450 mg, 28%) & 

iH NMR (CDCls, 8 ppm): 1.27 (t, J = 6.9 Hz, 3H), 1.51 (s, 9H), 3.61 (q, J = 6.9 Hz, 
2H), 4.44 (s, 2H), 6.54 (dd, J = 1.8, 3.5 Hz, IH), 7.55 (d, J = 1.8 Hz, IH), 7.81 (d, J 
= 3.5 Hz, IH). 

[IMI4 0 7] 

2-r^y-4-(2-^y ;v)f7y^/v- 5 — f ;v=^ b^v^^/v^ v^dk 

4 0 7) 

mmm 1 8 6 t mm^ l-c, qe&m 1 8 5 (o\xt> 9 \c\\&*fo 4 0 6 (450 m g , 1.28 

mmol) ^MSfB^1=r^4 0 7 (247 mg, 77%) 3r#fc 0 

!H NMR (CDC1 3 , 8 ppm): 1.24 (t, J = 7.1 Hz, 3H), 3.57 (q, J = 7.1 Hz, 2H), 4.31 (s, 
2H), 6.54 (dd, J = 1.8, 3.5 Hz, IH), 7.56 (d, J = 1.8 Hz, IH), 7.75 (d, J = 3.5 Hz, 
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1H). 

mmm 4 0 8 ] 

N- [5-T^!)n^;i/-4- (2-7U;b) f 7/-/v-2--f;v] #/w^ 
tert-^^/V (^^4 0 8) 

ft^9 8 (1.00 g, 2.83 mmol) THF (6 mL) l-^L, T/Udt V#ffl5CT> 
0°C-T? l.Omol/L JSW bf=vW ^ ^^AO THF (8.49 mL, 8.49 mmol) XL 

^i7- V : H^m^/v=3 : 1) £ h lZL £ «9 , WnNb&m 4 0 8 (697 mg, 74%) 

iH NMR (CDCls, 8 ppm): 1.45 (s, 9H), 5.76 (dd, J = 1.7, 10.2 Hz, 1H), 6.42 (dd, J = 
1.7, 16.8 Hz, 1H), 6.53 (dd, J = 1.8,. 3.5 Hz, 1H), 6.83 (dd, J = 10.2, 16.8 Hz, 1H), 
7.53 (d, J = 1.8 Hz, 1H), 7.56 (d, J = 3.5 Hz, 1H). 

[WJ4 0 9] 

N- [4- (2-7!);^) -5 - (2-7< h^^rn5vl^7/V#~/l/) ^7^-2 
-4 >V\ #/W^ ^ ^ tert-^^/V (fb^#3 4 0 9) 

\\^m± 0 8 (110 mg, 0.343 mmol) ^7 — /V (10 mL) &d^?U 7K» 

# y ? A (20.0 mg, 0.356 mmol) '^Mx.XT^ toWSBTX* 2.5 bfc_ Rfo 

MM%UJ£ T-CW* Lfd 0 # & ttfc^S^ y # ?A7D-7b^77^- 
(-^driT-^ : mM^^=l : D £ t 9 ^ SIB-fb^ 4 0 9 (124 mg, 

0.343 mmol) ^#7c 0 

iH NMR (CDCL, 8 ppm): 1.47 (s, 9H), 3.07 (t, J = 6.1 Hz, 2H), 3.33 (s, 3H), 3.76 (t, 
J = 6.1 Hz, 2H), 6.52 (dd, J = 1.8, 3.5 Hz, IH), 7.53 (d, J = 1.8 Hz, IH), 7.72 (d, J = 
3.5 Hz, IH). 

mmm 410] 
1/ 410) 

ft^#)4 0 9 (124 mg, 0.343 mmol) ^ f ]j 7;^n^i (3 mL) fcjg#?U ^ 

ux i mmmw^fra &j&m%m£Txmmvf^ mmz-m^mmfom-r v v v a 
j^tv^vtf?? a— mm=^^M xmm-r &^t\z£<9 wmik^m 410 (79.0 
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mg, 87%) £#7h 0 

iH NMR (CDC1 3 , 8 ppm): 2.96 (t, J = 6.2 Hz, 2H), 3.33 (s, 3H), 3.72 (t, J = 6.2 Hz, 
2H), 5.61 (br s, 2H), 6.52 (dd, J = 1.8, 3.5 Hz, 1H), 7.53-7.54 (m, 2H). 

mmm 411] 

N- [5- ( 2 h dr^xf ;V^/!//J?^/l/) -4- (2-7U;V) ^T^f— /V— 2 
— 4 ^7/W<$ i^tert— r/^/l" {\\^&%k4 1 1) 

*»!l4 0 9 i!»LT, ^ ^/—/l>Oft*>5 fc^^y^-/^fflV\ <ffrg^4 0 
8 (110 mg, 0.343 mmol) d»b«|&fb'£4fe4 1 1 (126 mg, 100%) £#fc 0 
iH NMR (CDCls, 8 ppm): 1.16 (t, J = 6.9 Hz, 3H), 3.08 (t, J = 6.4 Hz, 2H), 3.49 (q, J 
= 6.9 Hz, 2H), 3.80 (t, J = 6.4 Hz, 2H), 6.52 (dd, J = 1.8; 3.6 Hz, IH), 7.53 (d, J = 
1.8 Hz, IH), 7.70 (d, J = 3.6 Hz, IH). 
[»|4 1 2] 

2-T5;/-4 — (2-7U/V) fT/^ /v— 5 — >f/i>= 2 — ^ Y^y^-^^—^r V 
y (fc&Vs4 i 2) 

HJfeM4 1 Oi:»LT,M!fe4 0 9<Dftt>9W[&Q8 4 1 1 (126 mg, 0.343 
mmol) frhWffiik&fo* 1 2 (79.0 mg, 87%) £r#fc G 

iH NMR (CDCls, 8 ppm): 1.16 (t, J = 7.0 Hz, 3H), 2.97 (t, J = 6.6 Hz, 2H), 3.48 (q, J 
= 7.0 Hz, 2H), 3.76 (t, J = 6.6 Hz, 2H), 5.70 (br s, 2H), 6.51 (dd, J = 1.8, 3.5 Hz, IH), 
7.53 (dd, J = 0.7, 1.8 Hz, IH), 7.56 (dd, J = 0.7, 3.5 Hz, IH). 
[»J4 1 3] 

N- [4- (2-7U/V) -5- (3—^ b^i/^n^- 1 — ( ^;vjj 
7/^-2-^^] t°U *?y—4—?3A'i$4ry-% K Offrg^4 1 3) 

mmnz 8 3 tmm^ux^ 2-y^n^-Q-^ v^y^^^y<Di\t>K>\z.^=f-;v 

-?u,<;\,^>Va^~-*r;\, (65.5 mg, 0.935 mmol) £rffll\ ^9 8 (105 mg, 0.292 
mmol) ^^^15^^14 13 (86.3 mg, 80%) £#fc„ 

iH NMR (DMSO-de, 8 ppm): 3.37 (s, 3H), 4.45 (s, 2H), 6.74 (dd, J = 1.7, 3.5 Hz, 
IH), 7.76 (dd, J = 0.8, 3.5 Hz, IH), 7.95 (dd, J = 0.8, 1.7 Hz, IH), 8.04 (dd, J = 1.6, 
4.5 Hz, 2H), 8.84 (dd, J = 1.6, 4.5 Hz, 2H), 13.80 (br s, IH). 
ESIMS m/z: [M+H]+ 368. 
jgkjft: 198-200 °C. 

immm 4 1 a ] 

N- [4- (2-7U/W) -5- (3 — * b^v^n^- 1 — < f- 

rv—?v-2-4M ymteTt-y^-^ (4t-&m4 1 4) 

mmm2 8 3 t«tt,2-7a^-6-^ v^y\f]) i?y<Dftfry \^=f-?v 
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"fxirtjVlfflsx.—'rAs (380 mg, 5.42 mmol) £:J1V\ ft&Vo 9 8 (Dftt> X> 
1 3 4 (602 mg, 1.70 mmol) bfefofe&tfo 4 1 4 (479 mg, 78%) £r#7t Q 
iH NMR (CDCla, 8 ppm): 1.55 (s, 9H), 3.47 (s, 3H), 4.34 (s, 2H), 6.58 (dd, J = 1.8, 
3.0 Hz, 1H), 7.59 (dd, J = 1.2, 1.8 Hz, 1H), 8.02 (dd, J = 1.2, 3.0 Hz, 1H), 8.67 (br s, 
1H). 
\MW\A 1 5] 

N- [4- (2-7U/1/) -5 - (3-^ Y3clsy°n\?;VZi;v^=L/V) fT^/V- 
2-4/^1 5; tert- ~f^J\^ Of £^8^4 15) 

f^4 1 4 (92.3 mg, 0.255 mmol) — ;v (5 mL) (^^?b, 10%^ 

w^-WcM (15.8 mg) ^px.-c. *5it#H£ci^ mu.T?i.5mmw:W^fco Rfc 
m&va&ftm^ m.m&nj£Tx»mm-rz> - 1 k x t> n siib^^4 i 5 (93.3 mg , 

100%) £#fc 0 

iH NMR (CDCI3, 8 ppm): 1.48 (s, 9H), 1.98-2.03 (m, 2H), 2.93 (t, J = 7.0 Hz, 2H), 
3.32 (s, 3H), 3.43 (t, J = 7.0 Hz, 2H), 6.55 (dd, J = 1.0, 3.3 Hz, IH), 7.54 (d, J = 1.0 
Hz, IH), 7.79 (d, J = 3.3 Hz, IH), 9.28 (br s, IH). 
[»J4 16] 

2-7^ / - 4 - (2 — 7 3 JV) fry^-5--f^=3-^ h ^^y"u \?;V=fr 

by ({^#)4 i 6) 

mmm 1 8 6 1 mm^ tt, \\&m 1 8 5 <o\xt> v wt^-m 415 03.3 m g , 

0. 263 mmol) fa bUt^t^ A 1 6 (67.4 mg, 99%) <H#fc Q 

iH NMR (CDCls, 8 ppm): 1.96 (t, J = 7.0 Hz, 2H), 2.76-2.81 (m, 2H), 3.31 (s, 3H), 
3.42 (t, J = 7.0 Hz, 2H), 6.00 (br s, 2H), 6.54 (dd, J = 1.8, 3.3 Hz, IH), 7.55 (d, J = 
1.8 Hz, IH), 7.63 (d, J = 3.3 Hz, IH). 

mmm4 i n 

N- [5- {i/? ny°u jVtS^/V) -A- (2-7'j/V) 

;v\ t°y V>^- A-io ;VTf^^-% k (ih^^oA l 7) 

9 8 (127 mg, 0.355 mmol) & THF (2.5 mL) \Z.WM U 7K^T. 0.5mol/L 
p^n tV^^^7^<^ THFiS (4.00 mL, 2.00 mmol) ^P^lT, ^ 

A^-^n/v^KD^ii (4-.D -ettmufco mmm&mu&m7kxm& 

1. m7kmm^y*^v&x»&mistc^ mm^m)±rx^^ 0 ^b^tmm^ 

1 7 (94.1 mg, 78%) .^mM.'^MWt LT#fc 0 
iH NMR (CDCls, 8 ppm): 1.03-1.10 (m, 2H), 1.29-1.34. (m, 2H), 2.35-2.43 (m, IH), 
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6.50 (dd, J = 1.7, 3.5 Hz, 1H), 7.50 (dd, J = 0.7 Hz, 3.5 Hz, 1H), 7.61 (dd, J = 0.7 Hz, 
1.7 Hz, 1H), 7.76 (d, J = 4.4 Hz, 2H), 8.85 (d, J = 4.4 Hz, 2H), 10.34 (br s, 1H). 
ESIMS m/z: [M+H]+ 340. 
225-230°C (&ffi) . 
1 8] 

N- [5- (^^n^Pt>*;l/^;V) -4- (2— 7!)/V) f7/-/V- 2 — W 
/V] ^7/W<^ ^tert-y^/V Wb^-*>4 18) 

i'ifcSrJ^, ##^tl8-t?#btL^^#»h (1.36 g, 3.94 mmol) ^15^-^4 
1 8 (884 mg, 67%) •&#;/*:„ 

iH NMR (CDCls, 8 ppm): 0.90-1.03 (m, 2H), 1.16-1.36 (m, 2H), 1.52 (s, 9H), 
1.78-1.99 (m, 1H), 6.53 (dd, J = 1.7 Hz, 3.3 Hz, 1H). 6.74 (d, J = 3.3 Hz, 1H), 7.55 
(d, J = 1.7 Hz, 1H), 8.30 (br s, 1H). . 
ESIMS m/z: [M+H]+ 335. 

immm 419] 

2-757-4-(2-7!j;V) f7/^- 5 — >f /v = ix^ n fc°/v=^ b ^ (it 
-&m 4 19) 

H»>l 1 8 6 £ mWt bT> 185 <7>ft;b «9 td'f^ife 4 1 8 (884 mg, 2.65 

mmol) 1 9 (352 mg, 57%) £r#fc 0 

iH NMR (CDC1 3 , 8 ppm): 1.03-1.10 (m, 2H), 1.28-1.35 (m, 2H), 2.35-2.45 (m, 1H), 
5.46 (br s, 2H), 6.53 (dd, J = 1.8, 3.6 Hz, IH), 7.54 (dd, J = 0.7, 1.8 Hz, IH), 7.66 
(dd, J = 0.7, 3.6 Hz, IH). 
ESIMS m/z: [M+H] + 235. 

immm 420] , 

N- [5- (^^ayptV^/V*^) -4- (2-7U/1') f7y-/V-2-^ 
A-] -2-* h^r^yX7^; K (^#14 2 0) 

(208 mg, 1.37 mmol) £J3V\ 4\&®1 8 6 0>tt*=> «9 Ktt&fa 4 1 9 (79.1 mg, 
0.338 mmol) frbmtifl&fo* 2 0 (73.3 mg, 58%) «rftfe@#£ Ltftfc, 
iH NMR (CDCls, 8 ppm): 0.80-1.07 (m, 2H), 1.24-1.32 (m, 2H), 2.37-2.42 (m, IH), 
4.12 (s, 3H), 6.55 (dd, J = 1.8, 3.5 Hz, IH), 7.08 (d, J = 8.4 Hz, IH), 7.18 (ddd, J = 

I. 0 Hz, 7.4 Hz, 7.8 Hz, IH), 7.55-7.65 (m, 3H), 8.32 (dd, J = 1.8 Hz, 7.8 Hz, IH), 

II. 23 (br s, IH). 
ESIMS m/z: [M+H] + 369. 
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m& : 150-154 °C. 

mmm 421] 

N- [5- (is? ny°u H°/U%/\s7$=./l<-) -4- (2-7!)/V) f7/-/V-2 — i 
- 2 -^rsv-fo ]} y T± h T 5 K (fc-g* 4 2 1) ' 
i\&tyO 4 1 9 (192 mg, 0.824 mmol) *5«fU* b y ^^vl^T % > (0.379 mL, 2.72 
mmol) ^ THF (4mL) Kl^fU O^P^Ttf ? K (0.215 mL, 2.47 

mmol) JkMTLX, MUX* 1 BffHI#Lfc 0 W&WiZ. 0°CT^/V* IJ V (1.08 mL, 12.4 
mmol) teXZPhV ^J^T^> (1.73 mL, 12.4 mmol) <Z>THF?» (2 mL) 

it, ^u-eiH#p^WLfc 0 Bij&m\z.7k%m?tx, mwt^^xmmL-fro ^wm 

4 2 1 (229 mg, 77%) <gr#fc„ 
iH NMR (CDC1 3 , 8 ppm): 1.00-1.03. (m, 2H), 1.22-1.18 (m, 2H), 2.30-2.38 (m, 1H), 
2.61 (t, J = 4.6 Hz, 4H), 3.77 (t, J = 4.6 Hz, 4H), 6.53 (dd, J = 1.8, 3.5 Hz, 1H), 7.56 
(dd, J = 0.7, 1.8 Hz, 1H), 7.60 (J = 0.7, 3.5 Hz, 1H). 
APCIMS m/z: [M+H] + 362. 
C^»!J4 2 2] 

N - [ 5 - ( n -f^)V^;Vi^=-;V) - 4 - (2-7U/I') /V 2 — f /V] 

# /W^ * tert- -f^-As (tt&%> 4 2 2) 

^£rfflV\ 8 T?# b *L 5 h (1.41 g, 4.09 mmol) d*fc«|B'ffeS^4fc4 2 

2 (628 mg, 44%) £#7c 0 

iH NMR (CDCI3, 8 ppm): 1.48 (s, 9H), 1.80-2.10 (m, 2H), 2.15-2.33 (m, 2H), 
2.35-2.48 (m, 2H), 3.70-3.77 (m, 1H), 6.55 (dd, J = 1.8, 3.5 Hz, 1H), 7.55 (dd, J = 
0.7 Hz, 1.8 Hz, 1H), 7.87 (dd, J = 0.7, 3.5 Hz, 1H), 9.28 (br s, 1H). 

immm 423] 

2-T5:/-4- (2-7'!J/l/) ^T^— /V— 5- 4 fr bis (it 
4 2 3) 

MMM l 8 6 t UlifcLt, l 8 5 <OjXt> *> Ktt&OS 4 2 2 (628 mg, 1.81 

mmol) fab «{|BflS-£*J4 2 3 (448 mg, 100%) 8r#fc 0 

iH NMR (CDCls, 8 ppm): 1.80-2.05 (m, 2H), 2.10-2.22 (m, 2H), 2.30-2.45 (m, 2H), 
3.55-3.61 (m, 1H), 5.56 (br s, 2H), 6.55 (dd, J = 1.8, 3.5 Hz, 1H), 7.55 (dd, J = 0.8, 
1.8 Hz, 1H), 7.70 (dd, J = 0.8, 3.5 Hz, 1H). 
ESIMS m/z: [M+H] + 249. 
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125-160 °C (£M) ■ 
[H»J4 2 4] 

N- [5- ('>^p7W^^) - 4- (2-7!i/V) f7^/V-2 — < As~\ 
t°y > ? >'-4-^7yV^>i7-5 K 0fb-^#)4 4 2) 

H#fe$J 187i UT, ft&ty 18 6 ©ftb «9 \Z.\\&m 4 2 3 (103 mg, 0.415 

mmol) ^biff5^#J4 2 4 (106 mg, 72%) Sr^feS^t LT#fc B 
iH NMR (CDCls, 8 ppm): 1.85-2.18 (m, 2H), 2.25-2.40 (m, 2H), 2.40-2.55 (m, 2H), 
3.76-3.82 (m, 1H), 6.53 (dd, J = 1.8, 3.5 Hz, 1H), 7.50 (dd, J = 0.8, 1.8 Hz, 1H), 7.73 
(d, J = 4.5 Hz, 2H), 7.85 (dd, J = 0.8, 3.5 Hz, 1H), 8.84 (d, J = 4.5 Hz, 1H), 8.85 (d, 
J = 4.5 Hz, 1H), 10.27 (br s, 1H). 
ESIMS m/z: DVE+H] + 354. 
227-235 °C 
[»J4 2 5] 

N- [5- - 4- (2-7V/^) f7y-/v-2-^;v] 

-7^7^-2 -iO/Vifs^ % K (4k&m 4 2 5) 

MMMS 8 5 ^H^MLT, v-^n^a^v^/v^/^^ u y KOftfr !9 I- 2 - 
7n^ /V= ? n y K (0.0702 mL, 0.721 mmol) SrfflV\ 3 8 4 <Dftt> <0 \Z.fc 

^4 2 3 (100 mg, 0.403 mmol) /^MJIfB^^4 2 5 (106mg, 76%) £#fd 0 
iH NMR (CDCls, 8 ppm): 1.93-2.13 (m, 2H), 2.23-2.50 (m, 4H), 3.74-3.80 (m, 1H), 
6.58 (dd, J = 1.8, 3.7 Hz, IH), 6.64 (dd, J = 1.8, 3.7 Hz, IH), 7.39-7.41 (m, 3H), 7.90 
(dd, J = 0.7, 3.7 Hz, IH), 9.81 (br s, IH). 
ESIMS m/z: CM+H] + 343. 
MM- 188-192 °C. 

IMMM 4 2 6] 

4-^77-N- [5- -4- (2— 7!);!/) fT"/ 1 - 

/v—2— r/v] ^yX7-; k Ofb-8^4 2 6) 

^7y-<yyV^=^ PP K (127 mg, 0.767 mmol) £fflV\ {fr^ 3 8 4 

«9 \Clk&$)4 2 3 (106 mg, 0.427 mmol) T^^fB'fb'^ 4 2 6 (122 mg, 75%) 

iH NMR (CDCls, 8 ppm): 1.85-2.14 (m, 2H), 2.24-2.50 (m, 4H), 3.76-3.82 (m, IH), 
6.51 (dd, J = 1.8, 3.7 Hz, IH), 7.47 (dd, J = 0.7, 1.8 Hz, IH), 7.80 (d, J = 8.8 Hz, 2H), 
7.85 (dd, J = 0.7, 3.7 Hz, IH), 8.01 (d, J = 8.8 Hz, 2H), 10.41 (br s, IH). 
ESIMS m/z: [M-H]" 376. 



275 



WO 2005/063743 PCT/JP2004/019778 

220-225°C. 
miMW4 2 7] 

N- [5- (V^n^/^/^— M - 4- (2-7!JyV) f7/-;l — 2-^A-] 
v^^ K 0ffr^#94 2.7) 

Hffi#iJ 3 8 5 £ mm?- tt, 3 8 4 K> Wk&m 4 2 3 (102 mg, 0.411 

mmol) ^b^l5-fk^4 2 7 (109 mg, 84%) =S:#fc 0 

iH NMR (CDCls, 8 ppm): 0.91-0.99 (m, 2H), 1.15-1.25 (m, 2H), 1.80-2.10 (m, 2H), 
2.20-2.49 (m, 5H), 3.69-3.75 (m, 1H), 6.56 (dd, J = 1.7, 3.5 Hz, 1H), 7.56 (dd, J = 
0.7, 1.7 Hz, 1H), 7.91 (dd, J = 0.7, 3.5 Hz, 1H), 10.09 (br s, 1H). 
ESIMS m/z: [M+H]+ 317. 
H£: 200-205 °C. 

mmm 4 2 si 

N- {4- (2-7U/V) - 5- Knfp-^-l — ( 3 ^vi^^ri?^ y- 

3-4/1") *^vl>] ^T^—SV- 2 — (M #/W^ >^?tert-:/^/V 0^^3 4 2 
8) 

x$gi 

( 3 — ^ ^/V-^-^r-fe^ V— 3 — -iW) ;V (1.00 g, 9.79 mmol) &>^X$ 

2.0mol/L mt^-^-f y;V©v?^Pn^^yfS (5.4 mL) n u ^ ^ > (200 

mL) ^ll^fU -60=0^ 10 ^fNlJi#Lfc 0 fcfofflLK DMSO (1.67 mL, 23.5 mmol) 
&MzlX s 15 #R08fc#L;fc&, h y xf;i/7 ^ 1> (6.82 mL, 49.0 mmol) ^O^T, 

^mm §r#7X«-^ ^ a u t-^w*i-5 £ i: ^ J; 9 , 3 - 

7< ^/V^-^ir^ y- 3 -^/WVVft K (340 mg, 35%) £r#fc 0 

iH NMR (CDCls, 8 ppm): 1.45 (s, 3H), 4.47 (d, J = 6.3 Hz, 2H), 4.84 (d, J = 6.3 Hz, 

2H), 9.92 (s, 1H). 

Xfl2 

##M8^#tbtL3te-^h (500 mg, 1.45 mmol) £r THF (14 mL) fci§fi?U 
-78°C, T/VdtynMrx% 1.58moyLn-^^y ^VJ*<D n-^^ymW. (2.03 
mL, 3.21 mmol) %Mx.X, ~78°CX 15 #|HJiJI# Lfc Q Si£*£fcX@ 1 "C^b^S 
3 - ^ f ^ y- 3 -*;WWf t K (436 mg, 4.35 mmol) £rMTU £9. 

V : mm^^=l : 1) riia?), «|B^^4 2 8 (141 mg, 27%) 
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iH NMR (CDCI3, 8 ppm): 1.27-1.35 (m, 3H), 1.50 (s, 9H), 4.27-4.38 (m, 2H), 
4.84-4.98 (m, 2H), 5.67 (m, 1H), 6.47 (dd, J = 1.8, 3.5 Hz, 1H), 6.73 (d, J = 3.5 Hz, 
1H), 7.45 (d, J = 1.8 Hz, 1H). 

imMM 4 2 9] 

N— [4- (2-7D/V) -5 - (3 -^^/VstrA-tZl/— 3 —<i;Vj];Vi$^/V) f- 
2 —OK] #/W^ i/^tert-^^/V 0ffrg^4 2 9) 
2 9 7 t |^£Si£ tt, <t&to 2 9 6 ©ftfr <9 4 2 8 (140 mg, 0.382 

mmol) ^bHIB^tl4 2 9 (85.0 mg, 61%) £r#fc 0 . 

iH NMR (CDCI3, 8 ppm): 1.38 (s, 9H), 1.77 (s, 3H), 4.44 (d, J = 6.1 Hz, 2H), 5.05 (d, 
J = 6.1 Hz, 2H), 6.50 (dd, J = 1.8, 3.6 Hz, IH), 7.48 (dd, J = 0.8, 1.8 Hz, 1H), 7.84 
(dd, J = 0.8, 3.6 Hz, IH). 

imrnm 430] 

2-T5 7-4- (2-7U/V) f7/-/V-5 — f ;V= 3 f-;V^r^r^^ is— 3 

mmm 1 8 6 t mm\z lt , 1 8 5 ©nt? 5 i^b-a-* 429 (85.0 m g , 

0.233 mmol) frblffiffi&Qtl* 3 0 (62.0 mg, 100%) £#fc 0 

iH NMR (CDCla, 8 ppm): 1.75 (s, 3H), 4.37 (d, J = 6.1 Hz, 2H), 5.02 (d, J = 6.1 Hz, 
2H), 6.56 (dd, J = 1.8, 3.6 Hz, IH), 7.57 (d, J = 1.8 Hz, IH), 7.88 (d, J = 3.6 Hz, 
IH). 

immm 431] 

N— [5- (i/?v<l/<?-;v$);vi$—;V) -4- (2-7!);W) — i 
/V] tf V W- 4 -jJ/lstf^y- 5. K (^#» 4 3 1) 

ik&%9 9 8 (74.0 mg, 0.207 mmol) £r THF (1.5 mL) Idll, SKifrTs 2mol/L 
MAtis? w<Zs'f-/\''Vjf%i/& AO^if/Vx-f/Vgfft (0.500 mL, 1.00 mmol) 

Sr;bu*.-c\£i&-t? 1.5 i*iwj|^ufc. Rj^tisjfti^r ^=*A*^?£Sran*.T N 

^nn^/v^-T?ttfiJLfc 0 ^Jl^iafn^TK-egfe^U, 

^ — (^-^^ : ftBI^/i>=i : l) -e**»i-rsr.tJ2:j:«9s «lBfl^4& 4 3 1 

(5.60 mg, 7%) SraJEWfeHfri: tt#fc. 
iH NMR (CDC1 3 , 8 ppm): 1.62-1.84 (m, 4H), 1.90-2.03 (m, 4H), 3.42-3.48 (m, IH), 
6.53 (dd, J = 1.8, 3.5 Hz, IH), 7.52 (dd, J = 0.7, 3.5 Hz, IH), 7.74 (d, J = 4.4 Hz, 2H), 
7.85 (dd, J = 0.7, 1.8 Hz, IH), 8.86 (d, J = 4.4 Hz, IH), 8.88 (d, J = 4.4 Hz, IH), 
10.16 (br s, IH). 
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ESIMS m/z: [M+H]+ 368. 
JSt^C: 168-181 °C. 
[H»!i4 3 2] 

N- [5- {^^u^^;V^};V-m=.;V) -4- *f-TV—>V—2 — f 

/I/] #/W^ l^WLtext-y*^^ (1^4 3 2) 

^m£rfflV\ #%#!]8 Tfltb^^^h (1.44 g, 4.17 mmol) ^btMfB{b^4 
3 2 (251 mg, 17%) £r#fc e 

iH NMR (CDCls, 8 ppm): L20-2.10 (m, 8H), 1.51 (s, 9H), 2.96-3.02 (m, 1H), 6.45 
(dd, J = 1.8 Hz, 3.3 Hz, 1H), 6.65 (d, J = 3.3 Hz, 1H), 7.41 (d, J = 1.8 Hz, 1H), 8.45 
(br s, 1H). 

ESIMS m/z: [M+H] + 363. 

mmm 4333 

2-7^;-4-(2-7!J;V)fT^/i'-5 — f ;V=i/? u ^<^/u = Sr h^dk 
4 3 3) 

mmm is&t mm^ tt, 1 s 5 co^t? 9 t^t) 432 (433 m g , 1.20 

mmol) fr hWm&mA 3 3 (246 mg, 79%) £r#fc 0 

iH NMR (CDCla, 8 ppm): 1.20-2.10 (m, 8H), 2.96-3.02 (m, 1H), 5.46 (br s, 2H), 6.53 
(dd, J = 1.8, 3.6 Hz, 1H), 7.54 (dd, J = 0.7, 1.8 Hz, 1H), 7.66 (dd, J = 0.7, 3.6 Hz, 
1H). 

ESIMS m/z: [M+H]+ 263. 
imMW4 3 4] 

N- [5- (^n^^/Kft/V^^A') -4- (2-7!)/V) f7/ — -;V— 2 --f 

HJfefll 3 8 5 £ PUUte It, 3 8 4 ©f^fc) t) fcUfc-^fcj 4 3 3 (49.6 mg, 

0.189 mmol) ^'fe*g|B-fk^4 3 4 (28.2 mg, 44%) ^Sfegfti: tTffc, 
iH NMR (CDCla, 8 ppm): 0.94-1.04 (m, 2H), 1.16-1.25 (m, 2H), 1.46-1.82 (m, 6H), 
1.86-1.99 (m, 3H), 3.32-3.41 (m, 1H), 6.55 (dd, J = 1.8, 3.5 Hz, 1H), 7.56 (dd, J = 
0.7, 1.8 Hz, 1H), 7.87 (dd, J = 0.7, 3.5 Hz, 1H), 9.83 (br s, 1H). 
ESIMS m/z: [M+H]+ 331. 
Mj&: 182-187 °C. 

mmm 435] 

N- [5- (*/?U'<>"?A'$A'i$~A') - A- (2-7VM f"7/ — A*— 2 — < 
;V\ ^/UftV is— 4 K Wb-Q4Sj4 3 5) 
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jt&®)4 3 2 (251 mg, 0.693 mmoL) £r 1 , 4 -v^^f"^ (5 mL) S-^fU 
^e/l-^y V (6.19 mL, 70.9 mmolj ^Px.T, #qf|&M^T^^*#L-fCo RJ&?K 

i) -e^m-t & ^tKx<o, m&it&vo 435 (168 m g; 64%) &%>m&mfc t UT 

iH NMR (CDCls, 8 ppm): 1.55-1.80 (m, 4H), 1.85-2.00 (m, 4H), 3.35-3.41 (m, 1H), 
3.45-3.53 (m, 4H), 3.65-3.73 (m, 4H), 6.56 (dd, J = 1.8, 3.5 Hz, IH), 7.52 (dd, J = 
0.7, 1.8 Hz, 1H), 7.93 (dd, J = 0.7, 3.5 Hz, 1H), 9.23 (br s, 1H). 
ESIMS m/z: [M+H]+ 376. 
108-110 °C. 

immm 4 3 6 3 

N- [5- (l-^^n^^-l-t Kn^rv-^^) -4 — (2-7D/V) f- 
T — /y — 2 — f A-] #/W^ % tert-^^/V 4 3 6) 

H»!|9 2 t if lc LT.DMF Oftt? 5 ic n^^fy*;WVl/f t K£rfflV\ 
##0>J 8 T*# b S h (3.45 g, 1.00 mmol) fetlfBtel^) 4 3 6 (173 mg, 
46%) §r#fc 0 

iH NMR (CDCls, 8 ppm): 0.86-1.40 (m, 6H), 1.45 (s, 9H), 1.50-1.80 (m, 4H), 
2.05-2.15 (m, IH), 5.21 (d, J = 8.1 Hz, IH), 6.46 (dd, J = 1.9, 3.5 Hz, IH), 6.65 (dd, 
J = 0.8, 3.5 Hz, IH), 7.45 (dd, J = 0.8, 1.9 Hz, IH), 8.55 (br s, IH). 

tmmm 437] 

N- [5- (iX^a^^V/^/^^/V) -4- (2-7U/V) fr^- 2 — f 
;V] #/W* ^ tert- r/^vW Uk&fo 4 3 7) 

mmm 2 97 1 mm^ lt, 29 6 <Di\t> v \z.\\^m 436 (173 m g , 0.458 

mmol) j&>e>«fB-ffrg*$54 3 7 (109 mg, 63%) <Sr#fc„ 

iH NMR (CDCls, 8 ppm): 1.15-1.35 (m, 4H), 1.56 (s, 9H), 1.65-1.95 (m, 6H), 2.85 
(tt, J = 3.4, 11.0 Hz, IH), 6.53 (dd, J = 0.9, 1.8 Hz, IH), 7.54 (dd, J = 0.9, 3.3 Hz, 
IH), 7.75 (dd, J = 1.7, 3.3 Hz, IH). 

mmm 438] 

2-75/-4-(2-7!J;v) f7y*-/V- 5 — { >v= ^3rls;v=sr Y ^ (it 
^ 4 3 8) 

mi&m i86i wfflz. b-c, tt&m 1 8 5 <oftt> v wt&m 437 (109 m g , 0.290 

mmol) fabmm<lb-&m 4 3 8 (55.8 mg, 70%) ^#7c 0 
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iH NMR (DMSOd 6 , 8 ppm): 1.10-1.45 (m, 4H), 1.50-1.80. (m, 6H), 2.80-2.95 (m, 
1H), 6.64 (dd, J = 1.8, 3.5 Hz, 1H), 7.21 (d, J = 3.5 Hz, 1H), 7.82 (d, J = 1.8 Hz, 1H), 
7.87 (br s, 1H). 

imMm 439] • 

N- [5- (V^o^^r;//V^;W*^;l/) -4- (2-7U;P) f7/-/V- 2 — -f - 
)V\ try v ? i/-4-^yv#>i^^ K (ft^li4 3 9) 

StJfeM 187i LT,ft^ft 18 6 <Dftt> «5 Kit^ 4 3 8 «fc 0 MtfMfc^ 

^4 3 9 %#fc 0 f^^M^it^^ 4,3 9 Ss^* / —/V £ i?xf;Vx-f;V©iM^ 
-ey^^y— SUBflS^ 4 3 9" (41.6 mg, 55%) SrSfeHfti u 

iH NMR (DMSO-de, 5 ppm): 1.05-1.45 (m, 4H), 1.55-1.90 (m, 6H), 2.86-2.94 (m, 
1H), 6.70 (dd, J = 1.6, 3.2 Hz, 1H), 7.40 (d, J = 3.2 Hz, 1H), 7.89 (d, J = 1.6 Hz 1H), 
8.02 (dd, J = 1.9, 4.3 Hz, 2H), 8.83 (dd, J = 1.9, 4.3 Hz, 2H), 13.54 (br s, 1H). 
197-199 °C. 

mmm 440] 

N- [4- (2 — 7 y/V) - 5- (4-^ b^i/is? n^^^/Kft/i^— M J-T y* 
—/V- 2 — <>V\ #/W<S * tert-^A' (fc^ 4 4 0) ' 

Astf^Wl&M^ ##M8T?#btb§^^h (500 mg, 2.04 mmol) d*fe«l&fb-g" 
#54 4 0 (149 mg, 18%) &#fc„ 

iH NMR (CDCLj, 8 ppm): 1.23-2.17 (m, 19H), 3.30-3.36 (m, 4H), 6.53 (dd, J = 1-7, 
3.5 Hz, IH), 7.54 (d, J = 1.7, Hz, IH), 7.76 (d, J = 3.5 Hz, IH). 

imMw 441] 

2 — T 5 J — 4 — (2 -7 y /V) f7^/V- 5 -^f/P=4 — b^v-v^ 
7V=^ 4 1) 

HWd 186i |*NSSfcl LT> <ffc^#l 18 5 ©ft*? t> i-^^ 4 4 0 (149 mg, 0.367 
mmol) i>* h m&ik&mA 4 1 (90.0 mg, 80%) £#fc 0 

iH NMR (CDCla, 8 ppm): 1.26-2.02 (m, 8H), 2.70-2.78 (m, IH), 3.29-3.36 (m, 3H), 
5.57-5.60 (m, 2H), 6.52-6.55 (m, IH), 7.53-7.54 (m, IH), 7.59-7.60 (m, IH). 

mmm 442] 

N- [4- (2-7U/V) -5- (4-^ b^y*S? n^^v-Z^/^^/V) ^~T~ >^ 
— /v-2— f/i>] t°y ^^-4-^7/v^^f-^ K (ft^%4 4 2) 

{^4 4 1 (579 mg, 1.89 mmol) £r THF (9.0 mL) i-^fU -Y y = =r^> 
BK (931 mg, 7.57 mmol) N EDCtttfifeStt (1.45 g, 7.57 mmol) *5<fc^l-fc KnfP"^ 
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h v rv— jv— amm a.i6 g, 7.57 mmoi) »^t, 6o°c-t? 3 mmmw^ 

— *IfE^#> 4 4 2' (664 mg, 85%) &&1t e 
W NMR (DMSO-de, 8 ppm): 1.08-2.08 (m, 8H), 2.84-3.01 (m, 1H), 3.20-3.23 (m, 
3H), 6.68-6.71 (m, 1H), 7.39-7.42 (m, 1H), 7.89-7.90 (m, 1H), 8.02 (d, J = 5.9 Hz, 
2H), 8.82 (d, J = 5.9 Hz, 2H), 13.6 (br s, 1H). 
APCIMS m/z: [M+H]+ 412. 
180-187 °C. 
[g£«!]4 4 3] 

4-V-T/-N— [4- (2-7P/I/) —5 — (4-p* b j^S^ 
~M ^T^J—JV— 2 - — iiV\ K (ft#*4 4 3) 

HWH 4 2 i^{dbT^y^=i^^(D>R:^l9^4-iXTy^i.^^MV\ 
ft^4 4 1 (226 mg, 0.738 mmol) ^MHfB^#! (199 mg, 62%) £r#fc 0 
iH NMR (DMSO-de, 8 ppm): 1.10-2.17 (m, 9H), 2.88-2.97 (m, 1H), 3.20-3.23 (m, 
3H), 6.69-6.71 (m, 1H), 7.40-7.43 (m, 1H), 7.88-7.91 (m, 1H), 8.06 (d, J = 8.3 Hz, 
2H), 8.26 (d, J = 8.3 Hz, 2H), 13.5 (br s, 1H). 
APCIMS m/z: [M+H]+ 436. 
Hk/& 105-109 °C. • 
IMMM 4 4 4] 

2 —T ^ / — A — (2-7P/V) f7y'^-5-^^=4-t Kn^^i/^n^ 
ix/v= y h -y W&m AAA) 

A - 1 Kn dr^/vy a^df^^^/V^^^^^/V (3.44 g, 20.0 mmol) % DMF (7 
mL) IzMML-, A* (3.40 g, 50.0 mmol) 33 ,fcTJ*tert-:f f-jV*/ 

y/V^ny K (3.62g, 24 mmol) Sr^T, ^S.T^^#bfc 0 SJ&^-zk^Px. 

^/V=10 : 1) T?ftMi-S £ £ fcl «fc 5 „ 4 - (tert-^/^v^ ]) /Vttl/) 

is? u^^y^/U^ym^^ (5.73 g, 100%) &T#fc 0 

iH NMR (CDCla, 8 ppm): 0.00-0.03 (m, 6H), 0.85-0.86 (m, 9H), 1.19-1.25 (m, 3H), 
1.42-2.26 (m, 10H), 4.05-4.13 (m, 2H). 
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jtfVlfcu^vl' (5.73 g, 20.0 mmol) *5.«fctW, O-^f-fVt Kn^^T^t 
Ifctt (2.93 g, 30.0 mmol) -Sr THF ' (40 mL) T/V=^#B^T\ -20°C 

t? 2.0mol/L £frf b^T y/P fcVW ^ A © THF (30.0 mL, 60.0 mmol) £r 
ITU O'C-C lB#IWJ*#Ufco K«(-ISfng^T^-^^7K^i:Mt^^^ 
griP^T, ttmufc.o »S^fi^n^7KT^L-, ^7XW^^^!> A-e$£#L 

— (^df-f-v : g^mfvl^l : 4) ^ £: m <fc t) „ 4 — (tert— -f^^x? * 
*f-}V%/y /V^-^ly) -N-^ h^.iX-N — fj-fr*/*? xi^-^r^^io K 

(6.03 g, 100%) 3r#fc 0 
iH NMR (CDCI3, 8 ppm): 0.00-0.03 (m, 6H), 0.85-0.86 (m, 9H), 1.45-1.97 (m, 10H), 
3.14-3.15 (m, 3H), 3.66-3.67 (m, 3H). 
X$I3 

8 T?#£>*b5'fb-£tt h (690 mg, 2.00 mmol) Sr THF (20 mL) \zMM U 
-78°C, T7V^>-^T-C\ 1.57mol/Ln-^/vy J*<D n—^*"$-yt£WL (2.80 
mL, 4.40 mmol) ^Pit, -78°CT* 15 ^|BH*#L/t„ 2 ^tb^fe 

4- (tert-t/^/Vv^^VVixy ;V^Zy) h ^iX-N-p? <f-)V*/9 n^3=- 

l7-^^7V#>i^-^ K (1.21 g, 4.00 mmol) ^?&^l«$i#b7c 0 

fca^^r h y (2 mL) fcl$g$PU 1 B#^ii#Lfc 0 s^^^ci±T-e 

Lfc 0 mmm^muikm.7k-vm^v, m^m^^^z^x-nm^t^ mm&m 

JETTr^ife L7c 0 # fbfcaS^r y # ^Vv^ 7A^ovf^77^>- (@^n=fvi/> 
-CttiSi-r6^i:^J; K)Wmit^mA 4 4 (76.0mg, 13%) £#fc 0 
*H NMR (CDCls, 8 ppm): 1.55-2.15 (m, 10H), 5.82-5.92 (m, 2H), 6.52-6.54 (m, 1H), 
7.54-7.59 (m, 2H). 

imMm 445] 

N- [5- (1, 4-v ? ^-=3f-y-^t°n [4, 5] f% V- 8 — >f /V#/V7^/l/) -4 

- ( 2 - 7 y /V) l/— JV- 2-4^1 %/W< ^ tert- (^^^ 4 4 5) 

IS1 

4 -^7'>7 n-^^-y-^^/^V^^^/V (5.00 g, 29.4 mmol) £r h/l^^ (20O 
mL) ^l§$?U ^c^l/^^y a— /l> (15 mL) SSiTJ^a (500 mg) &Mx.X^ 
MM^TT* 5 B#F H 1t*#b7t 0 ^«^|^p^^7K^^ h y <7 A 7 KI«i-&AU, 

i^^^-ettffl Lfc 0 ^r#ji ^«b^7K'^^#- l s ^KM-^ m f 
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(^f-^ ; I^^/V=8 : 2) T*ffiIt5^^i:J;!5, 1, 4 -i^-^* 
t°n [4, 5] "f^>—8-^/^^m^^ (6.28 g, 99%) 

X©l-e#b^fcl, 4-v ? ^-= 3 r-^^t°n [4, 5 ] f 5 * V- 8 -^/V^V^^ 
(6.28 g, 29.3 mniol) &THFfc?g$?U N, O-^f/H; Kn^W^t 
(4.30 g, 44.1 mmol) &An*."t\ S#bfc 0 T/l^^^#IS^;T> -30°CT% R 
• JE&flfcli: 2.0mol/L iSMttf y If/W^S'? A© THF (44.1 ml, 88.2 mmol) 
^ITU -5°C-T? 1 H#ra«#Lfco K^07jcM^T, ^ n n #/VAT?ttttJ L-fc„ 

iJi:«fct), h^r^-N-^^/V-1, 4-v 5 ^-dri^^t°n [4, 5] 

^V-8-^7/V^>f-5: K (6.61 g, 99%) £r#fc 0 

iH NMR (CDC1 3 , 8 ppm): 1.51-1.62 (m, 2H), 1.76-1.90 (m, 6H), 2.68-2.71 (m, 1H), 
3.18 (s, 3H), 3.71 (s, 3H), 3.95 (s, 4H). 

8 -CWfetl/S-fb-^ h (1.50 g, 4.34 mmol) & THF (30 mL) K } MM U 
-78°C, T/V^fSMT^ 1.58mol/L n-^fA' P $ A(D n-^= 3 r^^^(8.58 mL, 
13.5 mmol) SriP^T, -78°Ct? 15 ^MJW^Ufeo ^i£fcX& 2 ;h//fcN- 
^ ^^^-N-^^/V- 1, 4-v ? ^-^ri?-^t: 0 n [4, 5 ] f t> ^- 8 -itA'titt 
5 K (2.80 g, 12.2 mmol) ?rITU StBLT? 1.5 I^Mjt*^ Ufco K^Srfia^^T 

y^-^«i^AL, @^^^/v-^ttmbfco &mm&&fti&sfo-®0&&^ 

*W7A^nvf07^ (^=¥iJ->- : g^ifc^/v=l : 1) tWSri: 

<£ 9 , TOft^ 4 4 5 (1.79 g, 95%) «r#fc 0 
iH NMR (CDCls, 8 ppm): 1.52 (s, 9H), 1.57-1.64 (m, 2H), 1.82-1.95 (m, 6H), 
2.85-3.00 (m, 1H), 3.95 (s, 4H), 6.54 (dd, J = 1.8, 3.3 Hz, 1H), 7.53 (d, J = 1.8 Hz, 
1H), 7.73 (d, J = 3.3 Hz, 1H). 
[HW!l4 4 6] 

2-7U-4-(2-7!)/V)fry^-5-^=l, 4-v ? ^-^f-^t°n[4, 
5] f% I/- 8 — f/V^hV (ft^4 4 6) 

jt'n%d4 4 5 (500 mg, 1.15 mmol) Sri^ ^^/Va^— tv^ (5 mL) ^ib, 
170 c CT*2H#W^#bfc o K^^7X»X.T, SHfe^^Tfttttl Lfco ^TttMi^ffl 
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3) -Zmm-fZ ^k\c£<9, m&fc&Vo 4 4 6 (223 mg, 58%) &#fc 0 
iH NMR (DMSO-de, 8 ppm): 1.35-1.73 (m. 8H), 2.67-2.74 (m, 1H), 3.84 (s, 3H), 
6.65 (dd, J = 1.8, 3.5 Hz, 1H), 7.22 (dd, J = 0.7, 3.5 Hz, 1H), 7.84 (dd, J = 0.7, 1.8 
Hz, 1H), 7.97 (br s, 2H). 

mmm 447] 

2— T%S-4— f7 s /-^-5 — <;V=4 — ir^r V*sJ? n^^f^ 

= tr Yiy (4k&$)4 4 7) 

4 4 5 (1.00 g, 2.30 mmol) £ THF (14 mL) \Z&f& U 2mol/L ^B. (7 mL) 

^^v*j^f£*iLfc#, ^!S^jET-eW*ufc 0 ^b^fcMtrv^^/^- 

^/l^-r^^bi-S £ ^ K X <9 , ^ta^b^ 4 4 7 (399 mg, 60%) £#7c 0 
iH NMR (DMSO-de, 8 ppm): 1.70-1.79 (m, 2H), 2.01-2.08 (m, 2H), 2.20-2.36 (m, 
4H), 3.18-3.26 (m, IH), 6.64 (dd, J = 1.8, 3.5 Hz, IH), 7.28 (dd, J = 0.8, 3.5 Hz, IH), 
7.85 (dd, J = 0.8, 1.8 Hz, IH), 8.01 (br s, 2H). 

OTfe#U4 4 8] 

N- [4- (2-7U/V) —5 - (4— v^^-y/Vjtj/lstf— ;V) *f~T^f— 

;V— 2 —4^1 lfy^y-4-*/l'^t^ K (ft^i4 4 8) 

ft^4 4 7 (150 mg, 0.517 mmol) & DMF (2.5 mL) fc$£fl?U 
>m (191 mg, 1.55 mmol) , EDC i&MIM. (298 mg, 1.55 mmol) *5j;Tj?l-tKn 
^v^^^y h y T 7k?n#3 (237 mg, 1.55 mmol) ^JPx.T s 60°C-e 3 0f W81 
#Lfc 0 KJ&»7k^i-&AU M^/i^ttffibfc 0 «S^£fn^7K^#- 

2 -c/n^y —/UXmffis&lrZ Z.t\Z.£V 4 4 8 (115 mg, 66%) <H#fc 0 

*H NMR (DMSO-de, 8 ppm): 2.07-2.60 (m, 8H), 3.36-3.23 (m, 1H), 6.56 (dd, J = 1.8, 
3.5 Hz, IH), 7.54 (dd, J = 0.7, 1.8 Hz, IH), 7.75 (dd, J = 0.7, 3.5 Hz, IH), 7.80 (d, J 
= 6.1 Hz, 2H), 8.88 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M+H] + 396. 
S1&: 206-212 °C. 
[H«ij4 4 9] 

N- [4- (2 — 7 DM -5- PA^i//V^;V/S^;l/) ^TV— 

jv- 2 — { ;v\ - 2 -y ^vvi: Q V i?y- 4 a K ({b^ 4 4 9) 
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£JBV\ fc&tyQ 4 4 7 (120 mg, 0.413 mmol) frhW&tfC&tia 4 4 9 (73.0 mg, 43%) 

m NMR (CDCls, 8 ppm): 2.04-2.60 (m, 8H), 2.66 (s, 3H), 3.35-3.43 (m, 1H), 6.54 
(dd, J = 1.8, 3.6 Hz, 1H), 7.52 (dd, J = 0.7, 1.8 Hz, 1H), 7.57 (d, J = 5.1 Hz, 1H), 
7.62 (s, 1H), 7.75 (dd, J = 0,7, 3.6 Hz, 1H), 8.72 (d, J = 5.1 Hz, 1H). 
APCIMS m/z: [M+H] + 410. 
j8l&: 108-115 °C. 
4 5 0] 

N- [4- (2-75^) - 5- {A—^r^-y-y^x2^e^^ ; v^j;v^=.;v) fT/ 1 - 

/V-2 f/P] 77y-2-*/V$>t^K (»4 5 0) 

H«!l4 4 8 tlH#}-b-C.^r y^a^IttfJttJbt) |C77y-2-*/V^tl: 
fflV\ i\&tyl>4 4 7 . (150 mg, 0.517 mmol) MUfB-f 4 5 0 (124 mg, 62%) 

iH NMR (CDCls, 5 ppm): 2.03-2.57 (m, 8H), 3.30-3.39 (m, 1H), 6.57 (dd, J = 1.8, 
3.5 Hz, 1H), 6.64 (dd, J = 1.7, 3.6 Hz, 1H), 7.42 (d, J = 3.6 Hz, 1H), 7.59-7.60 (m, 
2H), 7.79 (d, J = 3.5 Hz, 1H). 
APCIMS m/z: [M+H] + 385. 
St&: 232-235 °C. 
IMMM 4 5 1] 

N- [4- (2-7!//V) - 5- (4-t^y'>^n^^/^^) fT/- 
;V-2 — f/Kl -3-^ h^f^yXT^ K Oft^#>4 5 1) 

V\ ik&%4 4 7 (150 mg, 0.517 mmol) ^ MfB'fb^ 4 5 1 (72.0 mg, 33%) 

£r#fc 0 • 

iH NMR (CDCls, 8 ppm): 2.06-2.58 (m, 8H), 3.33-3.41 (m, 1H), 3.88 (s, 3H), 6.56 
(dd, J = 1.7, 3.6 Hz, 1H), 7.16-7.20 (m, 1H), 7.41-7.51 (m, 3H), 7.58 (d, J = 1.7 Hz, 
1H), 7.82 (d, J = 3.6 Hz, 1H). 
APCIMS m/z: [M+H]+ 425. 
Stft: 176-183 °C. 
IMMWU 5 2] 

4-i/T / -N— [4 - (2— ~7y;V) - 5— (4 — Hr*rV is? vvK#/l^— 
/V) f7/^-2 — f/V] -OXT^ K 5 2) 

{b^4 4 7 (150 mg, 0.517 mmol) ^fe^|E^^4 5 2 (164 mg, 76%) 3r# 



285 



WO 2005/063743 



PCT/JP2004/019778 



iH NMR (CDCls, 6 ppm): 2.06-2.58 (m, 8H), 3.32-3.40 (m, 1H), 6.51 (dd, J = 1.8, 
3.5 Hz, 1H), 7.48 (dd, J = 0.7, 1.8 Hz, 1H), 7.74 (dd, J = 0.7, 3.5 Hz, 1H), 7.81 (d, J 
= 8.6 Hz, 2H), 8.06 (d, J = 8.6 Hz, 2H). 
APCIMS m/z: [M-H]" 418. . 
211-212 °C. 
IMMM 4 5 3] 

N— [4- (2-7U/V) -5- (r h 7 t Ko t°7 ^- 4 --f ^^^-/V) f T 

mmm 1 7 6 1 mmz l-c, 2-v'7y^i»{^ <9 ^ t kp 1*9 v- 

4-7J/l-tf;>'mMV\ #ffj8-e#btl5^h (1.04 g, 3.00 mmol) 7>ib4H 
15^^4 5 3 (350 mg, 35%) §r#7£ 0 

iH NMR (CDCls, 8 ppm): 1.53 (s, 9H), 1.76-1.94 (m, 4H), 3.06-3.18 (m, 1H), 3.46 
(ddd, J = 2.7, 11.6, 11.6 Hz, 2H), 4.03 (ddd, J = 2.7, 4.0, 11.6 Hz, 2H), 6.55 (dd, J = 
1.9, 3.5 Hz, IH), 7.55 (dd, J = 0.8, 1.9 Hz, IH), 7.76 (dd, J = 0.8, 3.5 Hz, IH), 8.68 
(br s, IH). 

APCIMS m/z: [M+H] + 379. 

immm 454] 

2 -T^y -A - (2-7!J^) f7/-/V-5-^/V=7 f7t Knt°7^-4- 
4/^=^rh^ Uk&$)4 5 4) 

miMM 18 6 kMUlZ tt, fc&®> l 8 5 <D\\t> «9 \£i\&W4 5 3 (350 mg, 1.05 
mmol) 7>MIfB^-£-^4 5 4 (212 mg, 72%) 3r#fc 0 

m NMR (DMSOde, 8 ppm): 1.52-1.64 (m, 4H), 2.89-3.03 (m, IH), 3.24 (ddd, J = 
3.8, 11.3, 11.3 Hz, 2H), 3.85 (ddd, J = 2.7, 3.8, 11.3 Hz, 2H), 6.65 (dd, J = 1.9, 3.5 
Hz, IH), 7.24 (d, J = 3.5 Hz, IH), 7.84 (d, J = 1.9 Hz, IH), 7.96 (br s, 2H). 
APCIMS m/z: DVL+H] + 279. 

IM1&M 4 5 5] 

N- [4- (2-7D/P) -5- (r f 7 k Fo ^7 V- 4 -^/^M^/V) 

y s — /v- 2 — t°v W- 4 -77/i^>i7- 5; K (ik&m 455) 

^-^#54 5 4 (6.95 g, 25.0 mmol) & DMF (100 mL) fci§#gU ^ y^=*=f-^ 
^ (36.9 g, 300 mmol) % EDC £Efcfi (57.6 g, 300 mmol) *3 J: tJ 6 1 - 1 K n ^ v-< 
^i/ h V T i/— /V— 7jc?P^ (45.9 g, 300 mmol) £r7JP£.T N 80°CT 6 H#^ift#Ufc 0 
•SJ^Srfi^ltekSS^by-^^*^ (600 mL) t?K (200 mL) ©MtftA 

u w ta vtcmfc&w. 1 ®. Lfc 0 nbtitcmi^^^ /-^sifitSwticu: ^ 
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mifcik&Vll 4 5 5 (4.41 g, 48%) &Bt&&mfck LT#fc 0 • 

iH NMR (DMSO-de, 8 ppm): 1.50-1.90 (m, 4H), 3.15-3.25 (m, 1H), 3.35 (ddd, J = 
2.7, 11.6, 11.6 Hz, 2H), 3.89 (ddd, J = 2.7, 4.0, 11.6 Hz, 2H), 6.71 (dd, J = 1.9, 3.5 
Hz, 1H), 7.43 (dd, J = 0.8, 3.5 Hz, 1H), 7.91 (dd, J = 0.8, 1.9 Hz, 1H), 8.02 (dd, J = 
1.6, 4.6 Hz, 2H), 8.84 (dd, J = 1.6, 4.6 Hz, 2H), 13.56 (br s, 1H). 
APCIMS m/z: [M+H] + 384. 
H£: 202-209 °C. 

immm 456] 

N- [4- (2-7D/V) -5 - (f h 7 t Kn t°7 >- 4 -^/W^M^/V) 

|h^|l4 5 4 (1.67 g, 6.00 mmol) &5 J; U DMAP (36.7 mg, 0.300 mmol) 

(24 mL) ^IMU 9 s9 a^n^y^;^^/V=^ n li K (1.09 mL, 12.0 
mmol) Srjfjn^T, 60 o Ce 90 #IHtt*#Ufc 0 RJS«^7K^1^AL, *rfctl 

? 7 -/I/ =99 : 1) "Cmm U / r £ ^ £ *9 WfaffrS^ 4 5 

6 (1.35 g, 65%) &rfi-fe@#:£ bt#fc„ 

iH NMR (DMSO-de, 8 ppm): 0.90-1.04 (m, 4H), 1.50-1.76 (m, 4H), 1.92-2.03 (m, 
1H), 3.07-3.21 (m, 1H), 3.25-3.40 (m, 2H), 3.83-3.91 (m, 2H), 6.69 (dd, J = 1.9, 3.5 
Hz, 1H), 7.41 (d, J = 3.5 Hz, 1H), 7.88 (d, J = 1.9 Hz, 1H), 13.04 (br s, 1H). 
APCIMS m/z: [M+H] + 347. 
182-183 °C. 

immm 457] 

N- [4- (2-^y/v) - 5- (r f 7 1 Kp t°7 ^- 4 -- f ;^^*^/^) 
V*—JV- 2-4/^1 ^XT5 K iit^mA 5 7) 

yV/l/=^ny K£rffiV\ ft^4 5 4 (125 mg, 0.450 mmol) ^fbfUfB'ffr^ 4 
5 7 (151 mg, 88%) £ S-feHlf^i: LT#7c: 0 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.13-3.26 (m, 1H), 3.36 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.84-3.93 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, IH), 7.44 (d, J 
= 3.5 Hz, IH), 7.53- 7.61 (m, 2H), 7.64-7.72 (m. IH), 7.91 (d, J = 1.6 Hz, 1H), 
8.11-8.18 (m, 2H), 13.27 (br s, IH). 
APCIMS m/z: [M+H] + 383. 
M& : 221-222 °C. 

immm 458] 
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N- [4- (2-7U/V) _5_ (rh7t: FDt°7y-4^-f;V*;^;v) 
;V- 2-^/1/] - 2 - * fMyXT 5 K (-fb^#3 4 5 8) 
^»|J4 5 6 t»Lt,^^ n7°n/-?y*;v#^=^ n y K©fUo<9^2- 
^^-/V^^yV/V-=^ p y K£rJEV\ \\^^4 5 4 (125 mg, 0.450 mmol) fabM 
|B{^i4 5 8 (159 mg, 88%) 3rKfife@ffc£ LT#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.55-1.85 (m, 4H), 2.44 (s, 3H), 3.14-3.26 (m, 1H), 
3.36 (ddd, J = 2.2, 11.9, 11.9 Hz, 2H), 3.84-3.92 (m, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, 
1H), 7.27-7.51 (m, 4H), 7.60-7.66 (m, 1H), 7.89 (d, J = 1.9 Hz, 1H), 13.14 (br s, 1H). 
APCIMS m/z: [M+H] + 397. 
jgb&: 204-206 °C. 
imMM4 5 9] 

N _ [ 4 _ (2-7!);^) -5- (r h 7 t Kn 1^7 ^- 4 -^/V^;l/^^) 

/V-2--T/V] k (-m-8^4 5 9) 

mMWi4 5 6 ^|^#^L.T,^^n^n/^^7^/^-/V=^n y KOftfc? »9 1<1 3 - 
^^vWO-^/V=^n U K£JiV\ it^^)4 5 4 (125 mg, 0.450 mmol) i)*Z>M 
I3<b^#34 5 9 (151 mg, 89%) £ S-feHf*^ bT#fc D 

!H NMR (DMSO-de, 8 ppm): 1.52-1.74 (m, 4H), 2.38 (s, 3H), 3.03-3.16 (m, 1H), 
3.34 (ddd, J = 2.4, 11.3, 11.3 Hz, 2H), 3.84-3.94 (m, 2H), 6.62 (dd, J = 1.9, 3.5 Hz, 
1H), 7.20-7.37 (m, 2H), 7.40 (dd, J = 0.5. 3.5 Hz, 1H), 7.80 (dd, J = 0.5, 1.9 Hz, 1H), 
7.90-7.95 (m, 1H), 7.97-8.01 (m, 1H), 13.17 (br s, 1H). 
APCIMS m/z: DVL+H] + 397. 
Bt£: 197-201 °C. 
[»J4 6 0] 

N- [4- (2-7U7V) -5- (Tf7tKnt'7y-4-^/^/^/V) 
if- — /U — 2 — { ;V\ -4-* fM^XT ^ K Uk&m 4 6 0) 

mMM4 5 6 bmmz.\^X^s?u~7v;^%;V7$~;\s=s?vi y KOf^ «9 iZ4- 
^f;^yyV^=7n y K^ffll\ ik&$)4 5 4 (125 mg, 0.450 mmol) frbM 
|B^^4 6 0 (128 mg, 72%) %BlU&MWb L-C#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.54-1.76 (m, 4H), 2.40 (s, 3H), 3.13-3.26 (m, 1H), 
3.36 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H), 3.84-3.94 (m, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, 
IH), 7.38 (d, J = 8.4 Hz, 2H), 7.44 (d, J = 3.5 Hz, IH), 7.91 (d, J = 1.9 Hz, IH), 8.06 
(d, J = 8.4 Hz, 2H), 13.18 (br s, IH). 
APCIMS m/z: [M+H] + 397. 
St&: 190-192 °C. 
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mMm 4 6 1 3 , 

N- [4- (2—-7VM -5- (t h 7 t Kn t°7 ^- 4 — f /VA/l/*^^) 

5 6 i: Hit LT, v-i? p y p ^y^M^^= ^ n y Ko-fcbU 1-2- 
^ ^ }V= 9 n V K£rffiV\ ik&$)4 5 4 (125 mg, 0.450 mmol) 

IEft^4 6 1 (152 mg, 82%) 6"fe@f£ £ tt#fc„ 

iH NMR (DMSOde, 8 ppm): 1.55-1.80 (m, 4H), 3.15-3.25 (m, 1H), 3.35 (ddd, J = 
2.2, 11.6, 11.6 Hz, 2H), 3.80-3.95 (m, 2H), 3.92 (s, 3H), 6.69 (dd, J = 1.6, 3.2 Hz, 
1H), 7.05-7.15 (m, 1H), 7.16-7.24 (m, 1H), 7.41 (d, J = 3.2 Hz, 1H), 7.55-7.63 (m, 
1H), 7.70 (dd, J = 1.3, 8.6 Hz, 1H), 7.90 (d, J = 1.6 Hz, 1H), 12.47 (br s, 1H). 
APCIMS m/z: [M+H] + 413. 
8t&: 181-184 °C. 
[£86094 6 2] 

N _ [ 4 _ (2-7D/1') -5- (Tb7t Kp tf^^-4 — { ;Vi$^;V) =3~T 
V—}V-2 -4>V\ - 3 h^r^yX7 5 K Wb^4 6 2) 

^ n y K^rfflV\ -fb-8^4 5 4 (1.67 g, 6.00 mmol) frbU 

I5{b^4 6 2 (1.91 g, 77%) ^KS-feHK*^ b"C#fc 0 

iH NMR (DMSO-d 6 , 8 ppm): 1.55-1.80 (m, 4H), 3.14-3.24 (m, 1H), 3.36 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.86 (s, 3H), 3.87-3.92 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, 
IH), 7.20-7.26 (m, IH), 7.45 (dd, J = 0.8, 3.5 Hz, IH), 7.43-7.53 (m, IH), 7.69-7.77 
(m, 2H), 7.91 (dd, J = 0.8, 1.6 Hz, IH), 13.27 (br s, IH). 
APCIMS m/z'- [M+H] + 413. 
m&" 198-200 °C. 

mmm 4 6 3] 

N- [4- (2-^y/V) -5- (T b7t KPlf7>'-4 — { 
y— /V-2— f/W] h^^^XT5: K Wb<£*»4 6 3) 

5 6 t ^ilt IT> n 7^13/^*/^^=^ n y '\*<Dftt>9\£4- 
2 h^f^f'S'f A'=# & y K£rJ3V\ -fb-cHM 5 4 (125 mg, 0.450 mmol) frh 
IMBfb#4fc 4 6 3 (152 mg, 82%) Sri^^-feHft:*: L-T#fc e 

iH NMR (DMSOde, 8 ppm): 1.54-1.76 (m, 4H), 3.13-3.24 (m, IH), 3.36 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.86 (s, 3H), 3.89-3.91 (m, 2H), 6.70 (dd, J = 1.6, 3.2 Hz, 
IH), 7.10 (dd, J = 1.9, 8.9 Hz, 2H), 7.45 (dd, J = 0.5, 3.2 Hz, IH), 7.90 (dd, J = 0.5, 
1.6 Hz, IH), 8.15 (dd, J = 1.9, 8.9 Hz), 13.10 (br s, IH). 
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APCIMS m/z: [M+H]+ 413. , 
MM.'- 184-188 °C. 
[»J4 6 4] 

3- (^f-;VT?y) -N- [4- (2--7VM -5- (t- h^t Kpt°7 % /- 

4 — iWtj/i^—aO fry^/v-2-^;v] ^XT5 K (M4 6 4) 
{^4 5 4 (125 mg, 0.450 mmol) £r DMF (2mL) fci§jS?U 3- (vM i ^ 

7VT $ / ) (296 mg, 1.80 mmol) , EDC (344 mg, 1.80 mmol) *5 

«J;U* 1 — t: Kn df-V^^y h P T y*— /V— TkfP^ (276 mg, 1.80 mmol) ^Px.T, 
80°C-e 2 Bf^m^UfCc S^SttK (200 mL) fc&AU ^ nn*/^titBLfc„ 

«JEET-eW*U^to #fetbfca^?r^y ^W7^^ov f^77^- (ynn* 
;^ : y^/-/V=19 : 1) -"CSS^U 7 * / V * 7 V — f3 - J: D > « 

m^^)4 6 4 (78.5 mg, 41%) &&M&Wftb Ut#fc. 

iH NMR (DMSO-de, 8 ppm): 1.55-1.75 (m, 4H), 2.99 (s, 6H), 3.13-3.23 (m, 1H), 
3.35 (ddd, J = 2.2, 11.6, 11.6 Hz, 2H), 3.89 (ddd, J = 2.2, 3.8, 11.6 Hz, 2H), 6.70 (dd, 
J = 1.9, 3.5 Hz, 1H), 6.99 (ddd, J = 1.4, 2.7, 8.1 Hz, 1H), 7.31-7.48 (m, 4H), 7.90 (dd, 
J = 0.8, 1.9 Hz, 1H), 13.19 (br s, 1H). 
APCIMS m/z: [M+H] + 426. 
239-243 °C. 
4 6 5 ] 

4- -N- [4- (2-7!J^) -5- (T h 7 fc Ko ^7 y- 

4 _^ /lo&/l ^_ /V ) ^ T >/_ /V _2-^/V] -<yXT5 K 6 5) 

'^4 54 (125 mg, 0.450 mmol) DMF (2 mL) (cl^fU 4- (v^^- 
;l/7 ^ 7 ) (296 mg, 1.80 mmol) „ EDC (344 mg, 1.80 mmol) £5 

Vu^yOV* b U T/'-A- 7K?R^ (276 mg, 1.80 mmol) ^P^T, 
80°C^? 2 0#ra^#b7c o BOWl-TK (200 mL) Sr^T, #ftB Lfc!H{££« Lfc 0 

9 : 1) U ^ / -^"^ y * 7 y —fS -iti^ l&fl&fb^flb 4 6 5 (5.30 

mg, 3%) Ltifco 

iH NMR (DMSO-de, 5 ppm): 1.55-1.80 (m, 4H), 3.03 (s, 6H), 3.11-3.22 (m, 1H), 
3.35 (ddd, J = 2.2, 11.6, 11.6 Hz, 2H), 3.85-3.93 (m, 2H), 6.69 (dd, J = 1.6, 3.5 Hz, 
IH), 6.77 (d, J = 9.2 Hz, 2H), 7.45 (dd, J = 0.8, 3.5 Hz, IH), 7.89 (dd, J = 0.8, 1.6 Hz, 
IH), 8.05 (d, J = 9.2 Hz, 2H), 12.81 (br s, IH). 
APCIMS m/z: [M+H]+ 426. 
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238-240 °C. 
IMMM 4 6 6] 

[4- (2-7U/V) - 5- (^h9t Knt°7y-4-^/^ 
-<yX7^ K Wb^4 6 6) 
5 6 i:IH#fcUT N is? n7°n^^;^^=i! 7 n y Kcoftfc 19 t£ 2 - 
7/I/tn^yy'-l'^=7 a y K£rfflV\ 5 4 (125 mg, 0.450 mmol) 

«IBfc-&*&4 6 6 (155 mg, 86%) ^^®#,@f*t LT#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.54-1.76 (m, 4H), 3.15-3.25 (m, 1H), 3.36 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.84-3.93 (m, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, 1H), 7.35-7.50 
(m, 3H) 7.61-7.71 (m, 1H), 7.75-7.83 (m, 1H), 7.89 (d, J = 1.9 Hz, 1H), 13.23 (br s, 
1H). 

APCIMS m/z: [M+H]+ 401. 
MM.- 172-176 °C. 

immm4 6 7] 

[4- (2-7!)^) -5- (rf7t Kn^7^-4 — { 
/Utf^M — T/V] ^yX7^ K 4 6 7) 

^lM5il4 5 6 i:IlI^^bT, ^nyn^y^^^P 5 K©-ftfc> 0 3 - 
7/Vto^A^=^ o!J KSrffiV\ 5 4 (125 mg, 0.450 mmol) 7>6> 

aHBfb^fe4 6 7 (160 mg, 89%) 3r0c6#,@#£ LT#fc 0 

*H NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, 1H), 3.36 (ddd, J = 
2.2, 11.6, 11.6 Hz, 2H), 3.89 (ddd, J = 2.2, 4.0, 11.6 Hz, 2H), 6.70 (dd, J = 1.6, 3.2 
Hz, 1H), 7.44 (d, J = 3.2 Hz, 1H), 7.49-7.68 (m, 2H), 7.90 (dd, J = 0.8, 1.6 Hz, 1H), 
7.94-8.02 (m, 2H), 13.34 (br s, 1H). 
APCIMS m/z: [M+H] + 401. 
St&: 229-231 °C. 

mmm 4 6 8] 

4-7/V^-n-N- [4- (2-7U^) -5- (fb7t Kntf^V-4 — i ;V$> 
^TV*— /V— 2— f /V] ^yX7^; K (ft^4 6 8) 
|M4 5 4 (834 mg, 3.00 mmol) £r DMF (12 mL) tSfjJlL, 4-7/V^-n 
£cS#^ (3.36 g, 24.0 mmol), EDC (4.12 g, 24.0 mmol) *5 J:t5 1 - t K 

n^v^O-i/ h y 7/- TkfP^ (3.68 g, 24.0 mmol) %1NX.X, 80°C7? 2 B#fK 
JI#b7c 0 m^&ffinfcWtfc&^hV&&7Mgfc (30 mL) fc* (30 mL) 
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fT 5 - t \Z. £ K) HfB{b^#3 4 6 8 (270 mg, 23%) £ &&Mfck LT#7c 0 
iH NMR (DMSO-de, 8 ppm): 1.58-1.78 (m, 4H), 3.15-3.25 (m, 1H), 3.35-3.55 (m, 
2H), 3.88 (ddd, J = 1.9, 3.8, 11.3 Hz, 2H), 6.70 (dd, J = 1.6, 3.2 Hz, 1H), 7.37-7.46 
(m, 3H), 7.90 (dd, J = 0.8, 1.6 Hz, IH), 8.20-8.26 (m, 2H), 13.27 (br s, 1H). 
APCIMS m/z: [M+H]+ 401. 
SM£: 131-132 °C. 
imMM 4 6 9] 

2- ^np-N- [4- (2-7!)'^) -5- (rf7t Kct°7y-4-^W 
tf^jV) fr^-2-f;l'] ^VX7 5 K (fl^GM 6 9) 

HMN 5 6 ^i(at/y^n7°o/^^/V^=7n !) K ©ft*? Did 2 - 
^ p n^yyV/^^n P KSrfflV\ fc&tfo4 5 4 (125 mg, 0.450 mmol) frbM 
mik&l%)4 6 9 (140 mg, 75%) LtHfc, 

iH NMR (DMSO-de, 8 ppm): 1.55-1.85 (m, 4H), 3.15-3.25 (m, IH), 336 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.88 (ddd, J = 2.4, 3.8, 11.3 Hz, 2H), 6.69 (dd, J = 1.6, 3.5 
Hz, IH), 7.39 (d, J = 3.5 Hz, IH), 7.45-7.70 (m, 5H), 7.89 (dd, J = 0.8, 1.6 Hz, IH), 
13.34 (br s, IH). 

APCIMS m/z: [35C1M+H3+ 417, [37C1M+H] + 419. 
BM£: 160-162 °C. 

immm 470] 

3- ^pp-N- [4 - (2-7U/V) — 5- (rf7t KPt 5 7^-4-f;v^ 
7$z=./ls) =f-T"J — As— 2 — i /V] ^yX7 5 K (»4 7 0) 

^ n vn<vS4 fls=9 & V KSr^V\ ik&$)4: 5 4 (125 mg, 0.450 mmol) 

7 0 (131 mg, 70%) £#fc 0 
*H NMR (DMSO-de, 8 ppm): 1.55-1.80 (m, 4H), 3.12-3.25 (m, IH), 3.36 (ddd, J = 
2.2, 12.1, 12.1 Hz, 2H), 3.86-3.92 (m, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, IH), 7.43 (d, J 
= 3.5 Hz, IH), 7.60 (dd, J = 7.8, 7.8 Hz, IH), 7.72-7.76 (m, IH), 7.90 (d, J = 1.9 Hz, 
IH), 8.09 (dd, J = 1.1, 7.8 Hz, IH), 8.19 -8.20 (m, IH), 13.36 (br s, IH). 
APCIMS m/z: [35C1M+H] + 417, [3?C1M+H] + 419. 
It£: 210-212 °C. 

immm 471] 

4- ^PP-N- [4— (2-7U/V) - 5- (rf7t Ko V— 4-^A'#/V 
^-/P) fT/ — As— 2 — {As] ^yX7 5 K (it&!%)4 7 1) 

H»ll4 5 6 t»Lt, v-^ u-7u;<Z/%Asi£~/V=? a y K^ftt? 0 ^ 4 - 
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^ ct n^yy^;l/=^n y K£fflV\ ib^~^)4 5 4 (125 mg, 0.450 mmol) frhW< 



iH NMR (DMSO-d 6 , 8 ppm): 1.55-1.85 (m, 4H), 3.15-3.25 (m, 1H), 3.34-3.42 (m, 
2H), 3.84-3.93 (m, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, 1H), 7.44 (dd, J = 0.8, 3.5 Hz, 1H), 
7.65 (dd, J= 1.6, 8.4 Hz, 2H), 7.90 (dd, J = 0.8, 1.9 Hz, 1H), 8.15 (dd, J = 1.6, 8.4 Hz, 
2H), 13.35 (br s, 1H). 

APCIMS m/z: [35C1M+H]+ 417, [37C1M+H] + 419. 
it&: 204-206°C. 

mmrn 472] 

2— i/T / — N — [4- -5- (ff7t Knt 0 7y-4-^/^/V 

tJwV) =f-T V*—/V- 2-4^1 ^yXT ^ K . 4 7 2) 

6 5t»LT, 3- (^f/V7 5/) ^cSW SlW'ftt? <9 K 2 - v^T 
/^S^m£rfflV\ft-^4 5 4 (125 mg, 0.450 mmol) ^)^tSf5^#l4 7 2 (35.3 
mg, 19%) ^H^Oft^ Ltifc, 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.12-3.22 (m, 1H), 3.28- 3.38 (m, 
2H), 3.88 (ddd. J = 2.2, 11.3, 11.3 Hz, 2H), 6.73 (dd, J = 1.9, 3.5 Hz, IH), 7.50 (d, J 
= 3.5 Hz, IH), 7.80-8.20 (m, 5H), 11.27 (br s, IH). 
APCIMS m/z: [M+H] + 408. 
MM.'- 221-224 °C. 

irnrnm^ 7 .3] 

3 — iXT / — N— [4- (2-7U/1/) — 5— (rb7k Knf7^-4-^;^ 
tJ^/V) -<1/X7 5 K 0ffr^#)4 7 3) 

H»!l4 6 5irlH#^UT, 3- (^W-;/) ^S§^^ft^f9 ^3-v-T 
/3oft#^fflV\ i^^aA 5 4 (125 mg, 0.450 mmol) ^^^fB^-^#5 4 7 3 (166 
mg, 90%) £r*feHI#:£ lt#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.55-1.76 (m, 4H), 3.15-3.25 (m, IH), 3.37 (ddd, J = 
1.6, 11.6, 11.6 Hz, 2H), 3.80-3.91 (m, 2H), 6.71 (dd, J = 1.6, 3.2 Hz, IH), 7.45 (d, J 
= 3.2 Hz, IH), 7.79 (dd, J = 7.8, 7.8 Hz, IH), 7.92 (d, J = 1.6 Hz, IH ), 8.14 (d, J = 
7.8 Hz, IH), 8.40 (d, J = 7.8 Hz, IH), 8.58 (s, IH), 13.47 (br s, IH). 
APCIMS m/z: [M+H]+ 408. 
257-260 °C. 
[H«!I4 7 4] 

4— v"7V— N- [4- (2-7!);u) - 5- irf V 7 t Kn \fy V— 4 —4jv^;V 
■m=^/V) f7/^-2-^^] -<yX7 5 K (^1^34 7 4) 



fB{b^4 7 1 (129 mg, 69%) bT#fc„ 
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4 6 5 t mWz. LTs 3 - 5; J ) |cA«<7>ftfr «9 \C 4 - 

/^M^^JlVMb'a^M 5 4 (125 mg, 0.450 mmol) bMfflk&Vo 4 7 4 (35.3 
mg, 19%) Sr#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.10-3.30 (m, 1H), 3.35-3.50 (m, 
2H), 3.84-3.93 (m, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, 1H), 7.44 (d, J = 3.5 Hz, 1H), 7.90 
(d, J = 1.9 Hz, 1H), 8.05 (d, J = 8.4 Hz, 2H), 8.26 (d, J = 8.4 Hz, 2H), 13.53 (br s, 
1H). 

APCIMS m/z: DVI-H]" 406. 
m.M' 231-234 °C. 
mMM4 7 5] 

N- [4- (2-^y/V) -5 - (Tf7tKnt°7y-4 — f /1/77/V/JwV) 

;V- 2— f/V] -2- (hi)7/^n^ b^vO ^/XT^ K (it^4 7 5) 
\\L^4 5 4 (125 mg, 0.450 mmol) £>J;^DMAP (0.022 mmol) £t°y (2 
mL) b N 2- (hV 77V$-n * V -<^yV /V= ^p!) K (202 mg, 0.900 

mmol) ^Anx.T, 80^6Bfffl*#bfc o aSt** I f tftAU, Stll^/Wrtt 
{±1 bfco n^7k^i» U JSzkM^ -> *7 A bfcf^ 

4 7 5 (111 mg, 53%) %&M&MQfb bT#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.10-3.22 (m, 1H), 3.36 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.85-3.92 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, IH), 7.41 (d, J 
= 3.5 Hz, IH), 7.52-7.60 (m, 2H), 7.73 (ddd, J = 1.6, 7.6, 7.6 Hz IH), 7.83 (dd, J = 
1.6, 7.6 Hz, IH), 7.89 (d, J = 1.6 Hz, IH), 13.41 (br s, IH). 
APCIMS m/z: [M+H] + 467. 
®t£: 131-134 °C. 

immm 476] 

N- [4- (2-7D/W) -5- Or h5t Kn t°7^-4— ^;V^;V^=- ;v) =f~T 
2 — <JV\ - 3- (bP * y**y) -<VX7 5: K <A\&m 4 7 6) 

(MJ7;i/ta^ h^vO -0-yV/V=^n.y K&;BV\ ^4 5 4 (125 mg, 
0.450 mmol) i>*bW&i\&to4 7 6 (170 mg, 81%) It^&MVfb bT#7c 0 
iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.10-3.25 (m, IH), 3.36 (ddd, J = 
2.2, 11.6, 11.6 Hz, 2H), 3.85-3.93 (m, 2H), 6.71 (dd, J = 1.6, 3.2 Hz, IH), 7.45 (d, J 
= 3.2 Hz, IH), 7.68-7.75 (m, 2H), 7.90 (d, J = 1.6 Hz, IH), 8.12-8.21 (m, 2H), 13.49 
(br s, IH). 



294 



WO 2005/063743 PCT/JP2004/019778 

APCIMS m/ z : [M+H] + 467. 
fib&: 197-198 °C. 
imMW 4 7 7] 

N— [4- (2-7U;>) -5- (rb7t Knt°7>'-4 — f/V7J/V/lw^) =f-T 
y—;v- 2-4 - 4 - ( hV * h^-» ^^X7 $ K Oft^t) 4 7 7) 

HM?II4 5 6 ^iiatr>^^p^^/^=^ V }?<Dttt>*)\Z4- 
(MJ^/V^-n^ h^v^) ^yyV/^^oD K£rfflV\ -fb^4 5 4 (125 mg, 
0.450 mmol) ^^^13^^4 7 7 (156 mg, 74%) %®m>&MW-t Ur#7t 0 
iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, 1H), 3.36 (ddd, J = 
2.2, 11.6, 11.6 Hz, 2H), 3.85-3.94 (m, 2H), 6.70 (dd, J = 1.6, 3.2 Hz, 1H), 7.44 (d, J 
= 3.2 Hz, 1H), 7.57 (d, J = 8.1 Hz, 2H), 7.90 (d, J = 1.6 Hz, 1H), 8.27 (d, J = 8.1 Hz, 
2H), 13.39 (br s, 1H). 
APCIMS m/z: [M+H] + 467. 
MM'- 177-180 °C. 

mmw 4 7 8] 

4- (^np^fvl^) -N- [4- (2-7!)^) -5- (7h7t Knt°7^-4 

4-(^P^ ^/W) ^W^f /l^= 7pD K (942 mg, 4.99 mmol) £r THF (16 mL) 
\Z.W& U {t^#> 4 5 4 (1.11 g, 3.99 mmol) N h V 5; > (0.840 mL, 5.98 

mmol) *3j;tFDMAP (50.0 mg, 0.400 mmol) %Mx.X^ ^P^jI^T^ 2 H#fW3*# 

t*#m mm^wmrxm^ # h tifrmmz v y # ^ 

77^i^ n-v f^77^- (7nn*;^ : ^ ^/-;V=99 : 1) ft f U * / 

— /v-e y ^ ^ y — r.s - £ =t t> «fB-ffr&-*> 4 7 6 (1.42 g, 83%) £ jt±&nK£ £ 

iH NMR (DMSO-de, 8 ppm): 1.55-1.78 (m, 4H), 3.13-3.27 (m, 1H), 3.36 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.89 (ddd, J = 2.4, 3.8, 11.3 Hz, 2H), 4.86 (s, 2H), 6.70 (dd, 
J = 1.9, 3.5 Hz, IH), 7.44 (dd, J = 0.5, 3.5 Hz, IH), 7.63 (d, J = 8.4 Hz, 2H), 7.90 (dd, 
J = 0.5, 1.9 Hz, IH), 8.14 (d, J = 8.4 Hz, 2H), 13.30 (br s, IH). 
APCIMS m/z: [35C1M+H] + 431, [37C1M+H]+ 433. 

immm 479] 

4- (^f^T^/^f/H -N- [4- (2-7^^) -5- (rh7t Knt° 
*7l/-A ;V%;Vi$^- ;v) f7^-2-^/V] ^yX7^ K 0(fr§-^4 7 9) 
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ik&m 4 7 8 (340 mg, 0.789 mmol) > £ 2mol/L * 5 1/<D THF (20 

mL, 39.5 mmol) KlMZ-Xs 60 o C^k^#b7c o tfl^iffTtrf 
Hil^!)*W7^^nv K^?7/f- (y P p*M : y y y — /V=19 : 1) 

-e^u ^y — /vi^^/w^— ^©jfi^^^y ^9y— -rsr. bfcxv^ 

fllf&fb^to4 7 9 (153 mg, 44%) £HfeHI{£^ UTifc, 

iH NMR (DMSO-de, 8 ppm): 1.55-1.80 (m, 4H), 2.20 (s, 6H), 3.10-3.20 (m, 1H), 
3.36 (ddd, J = 2.4, 11.6, 11.6 Hz, 2H), 3.52 (s, 2H), 3.85-3.93 (m, 2H), 6.70 (dd, J = 
1.9, 3.5 Hz, 1H), 7.44 (d, J = 3.5 Hz, 1H), 7.48 (d, J = 8.1 Hz, 2H), 7.90 (d, J = 1.9 
Hz, 1H), 8.12 (d, J = 8.1 Hz, 2H), 13.06 (br s, 1H). 
APCIMS m/z: [M+H]+ 440. 
MM.' 109-112 °C. 

immrn 4 s 0 3 

N- [4 - (2-7!);k) - 5- (f f7t Knt°7y-4--f;^M^) *f~7 

y — /v- 2-^/1/] - 4 - (tr^ v i?/ y ^yxr ^ k 4 8 0 ) 

^-£-#1 4 7 8 (340 mg, 0.789 mmol) Sr THF (3 mL) fc&j® L> fcT^< D v?^ (0.390 
mmol, 3.95 mmol) ^Px.T, JP^iS^TT' 1.5 0#oTO#b7c o i£j&&$&JBET-CW* 
U #fettfc^^r^y #^A-#7Ay p-v f^^^^r— (^n*M : y yy — 

y^=4 : i) u i^n^yi^—Tviz-c y * 9 y — r 5 r ^ ^ j; t> , *jfwB^#» 

4 8 0 (262 mg, 69%) £6"felS{££ tt#ft 0 

iH NMR (DMSO-de, 5 ppm): 1.20-1.50 (m, 6H), 1.50-1.80 (m, 6H), 2.30-2.45 (m, 
2H), 3.10-3.25 (m, IH), 3.30-3.45 (m, 2H), 3.55 (s, 2H), 3.85-3.93 (m, 2H), 6.69 (dd, 
J = 1.6, 3.2 Hz, IH), 7.44 (d, J = 3.2 Hz, IH), 7.48 (d, J = 8.1 Hz, 2H), 7.90 (d, J = 
1.6 Hz, IH), 8.11 (d, J = 8.1 Hz, 2H), 13.07 (br s, IH). 
APCIMS m/z: [M+H]+ 480. 
®t&: 160-162 °C. 

imiMM 4 8i] 

N- [4- (2-7P7V) -5 - (fb7t Knt 0 7^-4-^^W^) 

y— /v-2 — o^l - 4- (4-t Kn^yt^y >v y^/v) ^yxr? K tfb-a* 

#>4 8 1) 

V\ 4k&Va4 7 8 (340 mg, 0.789 mmol) J&>b$?fB'ffc;^4 8 1 (380 mg, 97%) 

iH NMR (DMSO-de, 8 ppm): 1.40-1.50 (m, 2H), 1.65-1.85 (m, 4H), 2.00-2.10 (m, 
2H), 2.85-2.90 (m, 2H), 2.84 (ddd, J = 3.5, 9.4, 11.3 Hz, 2H), 3.05-3.20 (m, IH), 
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3.20-3.40 (m, 3H), 3.45 (s, 2H), 3.70-3.80 (m, IH), 3.85-3.95 (m, 2H), 4.45-4.50 (m, 
1H), 6.63 (dd, J = 1.6, 3.5 Hz, 1H), 7.35 (d, J = 8.4 Hz, 2H), 7.41 (d, J = 3.5 Hz, 1H), 
7.80 (d, J = 1.6 Hz, 1H), 8.09 (d, J = 8.4 Hz, 2H). 
APCIMS m/z: [M+H] + 496. 
194-195 °C. 
l&ft&M 4 8 2] 

N- [4- (2-7U/V) -5 - (7 h 7 t KP ^ 7 4 - ^ /^/^^/V) 
y*—;V-2 — f - 4 - (^/V-aJs V / ^ ^^X7 5: K (tt&W 4 8 2) 

8 (340 mg, 0.789 mmol) fl»b*flB<fk£-*M 8 2 (322 mg, 85%) £rgfcHfe@#£- 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 2.38 (t, J = 4.3 Hz, 4H), 3.10-3.25 
(m, 1H), 3.36 (ddd, J = 2.4, 11.3, 11.3 Hz, 2H), 3.56 (s, 2H), 3.59 (t, J = 4.3 Hz, 4H), 
3.85-3.93 (m, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, 1H), 7.44 (dd, J = 0.8, 3.5 Hz, 1H), 7.49 
(d, J = 8.4 Hz, 2H), 7.89 (dd, J = 0.8, 1.9 Hz, 1H), 8.12 (d, J = 8.4 Hz, 2H), 12.67 (br 
s, 1H). 

APCIMS m/z: [M+H] + 482. 
ikjft: 92-96 °C. 

immm 4 8 3] 

N- [4- (2-7D/V) - 5- (t b 7 t Kn t°7 4 -^;^;^^) 
y*—;V- 2 — f )V\ - 2 , 3 ->>.7 h ^r^yXT ^ K (it^m 4 8 3) 

mfiM4 6 5 1 mwkK\^x, 4- (^w^;) s^s#^©ftfc>«?tJi2, 3- 

-f-S r. tic j; «9 , \Y&*foA 5 4 (125 mg, 0.450 mmol) frbWXSft&fa* 8 3 (158 
mg, 79%) ■&%m&m#h Itftfc, 

iH NMR (DMSO-de, 8 ppm): 1.50-1.75 (m, 4H), 3.15-3.25 (m, 1H), 3.36 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.83 (s, 3H), 3.84-3.94 (m, 2H), 3.87 (s, 3H), 6.69 (dd, J = 
1.9, 3.5 Hz, IH), 7.17-7.21 (m, 2H), 7.23-7.30 (m, IH), 7.41 (dd, J = 0.5, 3.5 Hz, 
IH), 7.89 (dd, J = 0.5, 1.9 Hz, IH), 12.80 (br s, IH). 
APCIMS m/z: [M+H] + 443. 
198-200 °C. 

mmm 4 8 4] 

N— [4- —5- (f h 7 k Ko tf7 V- 4 - *?~T 

V*—;V- 2 — f/U] - 2 , 4 - i?* h ^r^yXT ^ K Wfc^ 4 8 4) 
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mt&m4 5 6 ^Hf^LT, ^^ p/p/^*;v#^=.^ny ^(Dftfr X) (31 2 , 
4-v^ h^r^y^;V=^D!) K^rll \ ^ ^ / U ^ 7 !) 5 r t 

•9 , it&$)4 5 4 (125 mg, 0.150 mmol) MIlE'fk'g^ 4 8 4 (156 mg, 78%) 

iH NMR (DMSO-d 6 , 8 ppm): 1.54-1.75 (m, 4H), 3.12-3.22 (m, 1H), 3.34 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.89 (s, 3H), 3.90-3.95 (m, 2H), 3.97 (s, 3H), 6.69 (dd, J = 
1.9, 3.2 Hz, 1H), 6.72-6.77 (m, 2H), 7,41 (d, J = 3.2 Hz, 1H), 7.80 (dd, J = 3.0, 8.4 
Hz, 1H), 7.89 (d, J = 1.9 Hz, 1H), 11.94 (br s, 1H). 
APCIMS m/z: [M+H]+ 443. 
219-222 °C. 

mmm 4 8 5] 

N- [4- - 5- (rh7t Ko fc°^>--4 — {/Isjl/Utf—M 

y-/V- 2 — r >V\ - 2 , 5 - b df^yXT ^ K (^#3 4 8 5) 
»i4 6 5 t«U, 4- (^f/V7 5/ ) ^S§mo^9l-2, 5- 

>m h^^s^m^ffl^ ai^y— *y i-^^j; <9, fl^^4 5 4 

(125 mg, 0.450 mmol) ^MMfEft^4 8 5 (172 mg, 86%) 

T#fc„ 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.10-3.25 (m, 1H), 3.35 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.77 (s, 3H), 3.80-3.92 (m, 2H), 3.88 (s, 3H), 6.69 (dd, J = 
1.9, 3.5 Hz, IH), 7.15-7.24 (m, 2H), 7.25-7.31 (m, IH), 7.41 (d, J = 3.5 Hz, IH), 
7.90 (d, J = 1.9 Hz, IH), 12.44 (br s, IH). 
APCIMS m/z: [M+H] + 443. 
107-110 C C. 

mmm 4 8 6] 

N- [4- '(2-7P/V) - 5- (7b7t Kot°7y-4-^/^*^) 
y—/l>- 2-^/V] -2, 6-^b^yX7^K M4 8 6) 

^^/V(DM^^T?#^B B Bi- S r. ^ IC J: «9 , {b^#> 4 5 4 (125 mg, 0.450 mmol) 
frbmmik&mi 8 6 (91.1 mg, 46%) &W&MW-t U7T#fc 0 
iH NMR (DMSO-de, 8 ppm): 1.54-1.76 (m, 4H), 3.12-3.24 (m, IH), 3.32-3.42 (m, 
2H), 3.76 (s, 6H), 3.84-3.92 (m, 2H), 6.68 (dd, J = 1.6, 3.0 Hz, IH), 6.75 (d, J = 8.4 
Hz, 2H), 7.37 (d, J = 3.0 Hz, IH), 7.42 (t, J = 8.4 Hz, IH), 7.88 (d, J = 1.6 Hz, IH), 
12.93 (br s, IH). 
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APCIMS m/z: [M+H] + 443. « 
m& : 152-156 °C. 

immm 4 8 7] 

N- [4- - 5- (T h^t Kn { 

-/—JV- 2 — T /V] - 3 , 4 - v 5 ^ b ^ ^yXr 5 K Offr^ 4 8 7) 

4-v^ f^r^yyV/V=^nP Kfcffl V \ / 5 ^ 7 U - t 5 - t i 

<9 , 4 5 4 (125 mg, 0.450 mmol) ^^Mt^t^4 8 7 (150 mg, 75%) 

L-C#fc„ 

iH NMR (DMSO-de, 8 ppm): 1.55-1.80 (m, 4H), 3.10-3.25 (m, 1H), 3.35 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.86 (s, 3H), 3.87 (s, 3H), 3.88-3.92 (m, 2H), 6.70 (dd, J = 
1.6, 3.2 Hz, 1H), 7.13 (d, J = 8.4 Hz, 1H), 7.45 (d, J = 3.2 Hz, 1H), 7.78-7.82 (m, 
2H), 7.84 (d, J = 1.6 Hz, 1H), 13.11 (br s, 1H). 
APCIMS m/z: [M+H]+ 443. 
289-292 °C. 

mmm 4 8 8] 

N- [4— (2-7JJ/V) —5 — (Th7t KPt°7y-4-^^/^/V) *f~T 
2 — {A'] -3, 5 — ^ h+'^yXr 5 K (-ffrg^l 4 8 8) 

19, 4k&$)4 5 4 (125 mg, 0.450 mmol) frbW&Q&<fa 4 8 8 (179 mg, 93%) 

iH NMR (DMSO-d 6 , 8 ppm): 1.50-1.80 (m, 4H), 3.10-3.25 (m, 1H), 3.36 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.84 (s, 6H), 3.80-3.92 (m, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, 
IH), 6.78 (t, J = 2.7 Hz, IH), 7.35 (d, J = 2.7 Hz, 2H), 7.45 (dd, J = 0.8, 3.5 Hz, IH), 
7.91 (dd, J = 0.8, 1.9 Hz, IH), 13.25 (br s, IH). 
APCIMS m/z: [M+H]+ 443. 
M,&: 278-280 °C. 
[Jfe»!i4 8 9] 

2, 3 -v^/l^-P-N- [4- (2-^y/V) -5- (rb7tKot°7y-4- 
;V$uVi$=-jV) *f-T9—>V- 2-4 )V\ ^X7 5 K tffc#*&4 8 9) 

mi&XmWFm-rZ ££fc«fc 9, fc&m* 5 4 (125 mg, 0.450 mmol) /^Mf ffrfb^ 
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m4 8 9 (116 mg, 62%) Zlfc'&mfct LT#fc„ 

iH NMR (DMSO-d 6 , 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, 1H), 3.36 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.84-3.93 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, 1H), 7.34-7.41 
(m, 1H), 7.42 (dd, J = 0.8, 3.5 Hz, 1H), 7.57-7.77 (m, 2H), 7.90 (dd, J = 0.8, 1.6 Hz, 
1H), 13.42 (br s, 1H). 
APCIMS m/z: [M+H] + 419. 
H£: 154-160 °C. 
LMMM 4 9 0] 

2, 4 -v^/l^n-N- [4- (2-^P/V) -5- (rh7t Knt°7>-4- 
-lVl«;*7/l^~/l/) f7)/- /V- ^VXT^ K Wt;^4 9 0) 

^»!J4 5 6 tlHittelLT, ^n^n^y*;^^=^P y Koft^ *9 2 , 

4 -^7;vtP^yy^/v=^ n y K-£ir.ffiv\ J ■ — U 7.7 !i ■ — ~f~<5 <h (ci <£. 
•9 , W^mA 5 4 (125 mg, 0.450 mmol) 75^^15^^ 4 9 0 (170 mg, 90%) 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, 1H), 3.36 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.84-3.93 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, IH), 7.22-7.32 
(m, IH), 7.42 (dd, J = 0.8, 3.5 Hz, IH), 7.44-7.52 (m, IH), 7.85- 7.92 (m, 2H), 13.28 
(br s, IH). 

APCIMS m/z: [M+H]+ 419. 
Sift: 213-215 °C. 

immm 491] 

2, 5 -v^/K^-u-N- [4- (2-7!J;P) -5- (rf7t Knt°7^-4- 
^ ;vio )Vifs=.jV) fry-^-2-^/i/] K Ofb-^4 9 1) 

»i4 5 6 bnm^X^ ^^7 , o^^;to=^n!) KOftt? 9 (C 2 , 

5 -^7/Vtn^yyV;I/=7 n y K£ffiV\ s^^vVcn— TVWe y *7 y — T% - 
t «t «5 4 5 4 (125 mg, 0.450 mmol) ^bM^t^ 4 9 1 (164 mg, 87%) 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, IH), 3.36 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.88 (ddd, J = 2.2, 4.3, 11.3 Hz, 2H), 6.70 (dd, J = 1.9, 3.5 
Hz, IH), 7.41 (dd, J = 0.8, 3.5 Hz, IH), 7.43-7.58 (m, 2H), 7.68 (ddd, J = 3.0, 5.4, 
8.4 Hz, IH), 7.90 (dd, J = 0.8, 1.9 Hz, IH), 13.37 (br s, IH). 
APCIMS m/z: DVM-H] + 419. 
Mj&: 172-174 °C. 

immm 492] 
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2, 6 -v^/i^n-N- [4- (2-7P/V) -5 - (rf7t KtHf^f— 4 — 
4 /Vjj/U-tf^/U) fT^ 1 -^- 2 -V/V] ^>X7$ K 0ft?n*%4 9 2) 

^-Cy ^ 9 y — 1-3 ^tl-J:^ -fb-^^4 5 4 (125 mg, 0.450 mmol) 7^Mjfl3 
1^4 9 2 (120 mg, 69%) %^&MVfh LT#7c 0 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, 1H), 3.36 (ddd, J = 
2.4, 11.6, 11.6 Hz, 2H), 3.83-3.92 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, 1H), 7.29 (t, J = 
8.1 Hz, 1H), 7.40 (d, J = 3.5 Hz, 1H), 7.60-7.73 (m, 2H), 7.90 (d, J = 1.9 Hz, 1H), 
13.60 (br s, 1H). 
APCIMS m/z: [M+H]+ 419. 
ffitft: 168-170 °C. 
[WH9 3] 

3, 4-v ; ^/V^-n-N- [4- (2-7!)^) - 5- (rF7t Knt°7^-4- 
4 /Vt£~;\s) fT^-2 — f/V] ^yX7^ K (ft^4 9 3) 

5 6 <k^*il^L-C, ^n7°n^^/VtoW=7ny KOftt? *9 3 , 
4-v ? 7;^n^yy , -i';V=^n y K^fflvx ^ifyn-T^T 4 y ^ :7 y ^— ~f~<5 
t £ V) , 4 5 4 (125 mg, 0.450 mmol) fabMnZ4k&m 4 9 3 (145 mg, 77%) 

iH NMR (DMSO-d 6 , 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, 1H), 3.36 (ddd, J = 
2.4, 11.6, 11.6 Hz, 2H), 3.83-3.92 (m, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, 1H), 7.45 (d, J 
= 3.5 Hz, 1H), 7.63-7.73 (m, 1H), 7.90 (d, J = 1.9 Hz, 1H), 8.02-8.08 (m, 1H), 8.24 
(ddd, J = 2.2, 7.5, 11.3 Hz, 1H), 13.37 (br s, 1H). 
APCIMS m/z: [M+H]+ 419. 
MM.'- 208-210 °C. 

mmm 494] 

3, [4- (2-^y/V) -5- (7h7tKnt'77-4- 

4 /l^/V/K~/V) ^7X7 5 K (ft^fe4 9 4) 

»f4 5 6t»LT, ^^n^C3^^7J/V^^V=^n y \?(Df$t> 9 \Z. 3 , 

^7?y^^y— TS-^^J:^, ft^454 (125 mg, 0.450 mmol) ^6>^|3 
it^4 9 4 (165 mg, 88%) LT#fc 0 

iH NMR (DMSOde, 8 ppm); 1.50-1.80 (m, 4H), 3.15-3.25 (m, 1H), 3.36 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.83-3.93 (m, 2H), 6.71 (dd, J = 1.9, 3.5 Hz, IH), 7.44 (dd, J 
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= 0.8, 3.5 Hz, 1H), 7.58-7.67 (m, 1H), 7.84-7.90 (m, 2H), 7,91 (dd, J = 0.8, 1.9 Hz, 
1H), 13.43 (br s, 1H). 
APCIMS m/z: [M+H]+ 419. 
MM.'- 259-265 °C. 

immm 495] 

N- [4- (2-7U/V) -5- (T h7t Kd t°7^-4— i jv-tf^jv) =f~T 
2 — <;v] - 1 , 4 -sOSittt-V-is- 5 -#/i^>i7-3; K Mb-g^fM 9 

5) 

^!»!|4 5 5 iPQIUKlbT, y~=r^-^<£>ftbt> tell, 4 — v^^rl^ 
- 5 {^#34 5 4 (125 mg, 0.450 mmol) frhWMit'&tfo^ 

9 5 (145 mg, 73%) Sr^fe^i: 

*H NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.10-3.22 (m, 1H), 3.35 (ddd, J = 
2.4, 11.6, 11.6 Hz, 2H), 3.83-3.93 (m, 2H), 4.29-4.34 (m, 2H), 4.39-4.43 (m, 2H), 
6.69 (dd, J = 1.6, 3.2 Hz, IH), 6.96 (dd, J = 7.8, 7.8 Hz, 1H), 7.09 (dd, J = 1.6, 7.8 
Hz, IH), 7.23 (dd, J = 1.6, 7.8 Hz, IH), 7.42 (d, J = 3.2 Hz, IH), 7.89 (d, J = 1.6 Hz, 
IH), 12.52 (br s, IH). 
APCIMS m/z: [M+H1+ 441. 
188-190 °C. 
imMM 4 9 6] 

N- [4— (2-7!)/!/) -5- (7^7t KPt"7y-4-^^/^V) 

2 -4;v] - i , 3 -^y/^y-;k- 5 -#/i//^l7-^ K (ib&$)4 

9 6) 

mmmA 5 6 t»LT, ^p7P^^;vto=^o!) Ktf>ffck»Jte:i, 

3 --o-y^^y— /v- 5 -#/v/iwi/=y n y K£rfflv\^y — /v-?y ^ y 

— 1"5 ^itJ:^ 4 5 4 (125 mg, 0.450 mmol) frhWMlk^ 4 9 6 (143 

mg, 75%) &^&mVEt Ltlfc, 

iH NMR (DMSO-d 6 , 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, IH), 3.36 (ddd, J = 
2.4, 11.6, 11.6 Hz, 2H), 3.83-3.93 (m, 2H), 6.16 (s, 2H), 6.70 (dd, J = 1.6, 3.2 Hz, 
IH), 7.09 (d, J = 8.1 Hz, IH), 7.45 (d, J = 3.2 Hz, IH), 7.70 (d, J = 1.9 Hz, IH), 7.79 
(dd, J = 1.9, 8.1 Hz, IH), 7.90 (d, J = 1.6 Hz, IH), 13.07 (br s, IH). 
APCIMS m/z: [M+H]+ 427. 
®t&: 194-196 °C. 

imMm 497] 

2, 2—i?-7JU$-v—N— [4- (2-7U/H - 5- (t h7t Knt°7>'-4- 



302 



WO 2005/063743 PCT/JP2004/019778 

/vjj as-&~a>) ^Ty—/^-2—4M — 1, 3 -^y/^y-/l/- 4 -^/l' 
J#aMf-$ K Uk&%)4 9 7),. 

HJfe0H4 5 6 iridic Lt\ i/^n/n/^y^/l/^/^^n ]) \?<Dftt>9\Z2, 
2— — 1, 3 -^<y J/-;!'- 4 -*>#=;;l/s ^ n JJ K5rJBV\ 
/ y ^ 7 y 5 - ^ J: ^' ft^fe 4 5 4 (125 mg, 0.450 imnol) $> 

t>M&fc&ys4 9 7 (161 mg, 77%) b"T#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.10-3.30 (m, 1H), 3.36 (ddd, J = 
2.2, 11.6, 11.6 Hz, 2H), 3.85-3.92 (m, 2H), 6.70 (dd, J = 1.6, 3.2 Hz, 1H), 7.37 (dd, J 
= 8.1, 8.1 Hz, 1H), 7.45 (d, J = 3.2 Hz, 1H), 7.69 (dd, J =0.8, 8.1 Hz, 1H), 7.82 (dd, 
J = 0.8, 8.1 Hz, 1H), 7.90 (d, J = 1.6 Hz, 1H), 13.43 (br s, 1H). 
APCIMS m/z: [M+H]+ 463. 
Mk- 206-207 °C. 

mmm 4 9 8] 

2, 2— S^/l^n — N— [4- C2-7U/V) - 5- (fb7t Fn £°yy-4- 
<4/U#Astf=zA,) — f/l>] -1, 3— O-i/^^y— /V-5-#/V 
aJ?^5 K (<ffr£4&4 9 8) 

H«ij4 5 6 t^t^Lt, ^ o/i3^^;i/j)?=/i/=^n y K©ftfc> D 2 , 
2 — v^/i^n— 1 , 3 — ^^y^^-^y— jv— 5 — #/V7j?~/V=y n ]) KgrJll\ 
^y y — /V-e D ^y y — - fcti^ tt&lfaA 5 4 (125 mg, 0.450 mmol) ^ 
MHfB{|y^#) 4 9 8 (98.5 mg, 47%) £r#fc 0 

!H NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, 1H), 3.36 (ddd, J = 
2.4, 11.6, 11.6 Hz, 2H), 3.85-3.92 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, 1H), 7.45 (d, J 
= 3.5 Hz, 1H), 7.63 (d, J = 8.6 Hz, 1H), 7.90 (d, J = 1.6 Hz, 1H), 8.08 (dd, J = 1.6, 
8.6 Hz, 1H), 8.18 (d, J = 1.6 Hz, 1H), 13.33 (br s, 1H). 
APCIMS m/z: [M+H]+ 463. 
MM.'- 124-129 °C. 
WM4 9 9] 

2 — y n P— N- [4 - (2-y DM - 5 - (rh7t Kp t°7y-4 — i ;Vj3}\> 
aff=/l>) f7^/V-2-^^] t°y ^^-4-77/V^drf-^ R (ft^4 9 9) 
X® 1 

p P( fy- 3 fy| (707 mg, 4.49 mmol) *Wktf-3r~fl' (10 mL) \ZM 

m Mmwffir-e 7 H#ra&# vtc 0 %.}&wi : £Wt&.Tx«Mm~rz> r t »c ± *k 2-y 

IS2 
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3 i £: J; <9 4 5 4 (125 mg, 0.450 mmol) bSS&ffr^Hfo 4 9 9 (90.3 mg, 

48%) &M&m<£t UT#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, 1H), 3.36 (ddd, J = 
2.7, 11.3, 11.3 Hz, 2H), 3.85-3.92 (m, 2H), 6.71 (dd, J = 1.6, 3.5 Hz, 1H), 7.44 (dd, J 
= 0.8, 3.5 Hz, 1H), 7.92 (dd, J = 0.8, 1.6 Hz, 1H), 8.01 (dd, J = 1.4, 5.1 Hz, 1H), 8.17 
(dd, J = 0.8, 1.4 Hz, 1H), 8.67 (dd, J = 0.8, 5.1 Hz, 1H), 13.64 (br s, 1H). 
APCIMS m/z: [35C1M+H]+ 418, [37C1M+H]+ 420. 
Sk£: 185-186 °C. 

immm 500] • 

N- [4- (2-7 1)71') - 5- (Tf7tKnt'7^-4-f^W^) 
;V-2 — <;V\ — 2 — ^ f-AsM V 4 —j] jVtiR^-y- ^ K (^5 0 0) 

. mmm 46 5 1 mm\z. tt, 3 - ( v 5 ^ >??vt 5 y ) sfeA#noftfc> 9^2-^^- 

5 4 (125 mg, 0.450 mmol) 7>b^CiE4fr£^5 0 0 (22.0 mg, 12%) &#fc 0 

!H NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 2.58 (s, 3H), 3.15-3.25 (m, 1H), 

3.35-3.38 (m, 2H), 3.83-3.93 (m, 2H), 6.71 (dd, J = 1.9, 3.5 Hz, 1H), 7.43 (dd, J = 

0.8, 3.5 Hz, 1H), 7.81 (dd, J = 1.1, 5.1 Hz, 1H), 7.89-7.92 (m, 2H), 8.68 (d, J = 5.1 

Hz, 1H), 13.48 (br s, 1H). 

APCIMS m/z: [M+H]+ 398. 

jtt/& 169-173 °C. 

immm 5 0 13 

N- [4- (2-7JJ/1/) -5- (T h7 t Kn \f s 7^y-4 — (/Ujj/Utf— ;V) *f~T 
;v- 2 — ( ;V\ t° y 3 -jfr/vatf^MJ-^ K W&m 5 o l ) 

»j4 6 4i»LT, 3- (^^7^7) fc^a^-^ 
x^7^-;K^| 0 ^tt, ft^ft4 5 4 (1.67 g, 6.00 mmol) 7>£>lfl 
m^-km 5 0 1 (1.72 g, 75%) SrafeH-feHtti: bT#fc„ 

*H NMR (DMSO-de, 8 ppm): 1.54-1.76 (m, 4H), 3.15-3.25 (m, 1H), 3.36 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.84-3.93 (m, 2H), 6.71 (dd, J = 1.9, 3.5 Hz, 1H), 7.45 (d, J 
= 3.5 Hz, 1H), 7.61 (dd, J = 4.9, 8.4 Hz, 1H), 7.90 (d, J = 1.9 Hz, 1H), 8.46 (ddd, J = 
2.2, 2.2, 8.4 Hz, 1H), 8.80 (dd, J = 2.2, 4.9 Hz, 1H), 9.25 (d, J = 2.2 Hz, 1H), 13.50 
(br s, 1H). 

APCIMS m/z: |M+H] + 384. 
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®L£: 209-212 °C. 1 

immm 502] 

2-^un-N- [4- -5- (rh7t — i M ;V 

t^/V) fTV-yl/- 2 — f/K] t°y v^- 5 p (|^5 0 2) 

ft-g-t)4 5 4 (125 mg, 0.450 mmol) 38«fct*DMAP (3.0 mg, 0.022 mmol) Srfc 9 
y (2 mL) t^Iii U /l>= ^ n y K (158 mg, 0.897 mmol) 

SrAnfc-C 80°C^ 1 ^MSt^LfCo R&^teTkSrAllfcT, * a u^/W^-eJj&Jij Lfc 0 

Ufcio # b*ifc3SS£3r^* / A'T? y ^ =7 y — T 5 £ £ \z. J; <9 , WMS'&fc 5 0 
2 (138 mg, 73%) £r$£f§#,@#:£ LTHfc, 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.27 (m, 1H), 3.36 (ddd, J = 
2.2, 11.6, 11.6 Hz, 2H), 3.89 (ddd, J = 2.2, 4.0, 11.6 Hz, 2H), 6.71 (dd, J = 1.9, 3.5 
Hz, 1H), 7.44 (dd, J = 0.5, 3.5 Hz, IH), 7.76 (dd, J = 0.5, 8.6 Hz, 1H), 7.91 (dd, J = 
0.5, 1.9 Hz, IH), 8.49 (dd, J = 2.7, 8.6 Hz, IH), 9.90 (dd, J = 0.5, 2.7 Hz, IH), 13.55 
(br s, IH). 

APCIMS m/z: [35C1M+H] + 416, [37C1M+H] + 418. 
M4,&: 233-235 °C. 
imMm 5 0 3] 

N- [4- (2-7!)/V) -5— (rh7t Knt°7y-4 — M 
y'— /Is- 2-' f A-H-2-^/V/fty StfV&^-S-jJ/Utf^-V-* K (-ftS-n #J 5 0 3) 

ft^fe5 0 2 (100 mg, 0.239 mmol) Sri, 4 - v^^l^ (lmL) t£JBi$8L N ■ 
^V*!JV (0.063 mL, 0.72 mmol) &Mx.T^ 100°CT^^»#bfc o ffi&WL&tft 

5 0 3 (109 mg, 97 mmol) £r$H&#,Hft:£: Ltifc, 

*H NMR (DMSO-de, 8 ppm): 1.50-1.75 (m, 4H), 3.12-3.23 (m, IH), 3.35 (ddd, J = 
2.4, 11.6, 11.6 Hz, 2H), 3.60-3.70 (m, 8H), 3.83-3.93 (m, 2H), 6.69 (dd, J = 1.6, 3.2 
Hz, IH), 6.94 (d, J = 9.4 Hz, IH), 7.45 (d, J = 3.2 Hz, IH), 7.89 (d, J = 1.6, Hz, IH), 
8.24 (dd, J = 2.4, 9.4 Hz, IH), 8.90 (d, J = 2.4 Hz, IH), 12.98 (br s, IH). 
APCIMS m/z: [M+H] + 469. 
Mj&: 166-170 C C. 

immm 504] 

N— [4- (2—-7VM -5- (rf7t Kot°7^-4-^;^;^^) 
y—sl — - 2 - ^'f ;Vt°D 5 -7J^*>t^ K (M5 0 4) 

MMM4 5 5 t liWiclLT, -fy^nf y^<D^!5 \Z.Q 
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(247 mg, 1.80 mmol) 3rJlV\ ^ /^/WM£JIi-r 5 £ t £ 9 , 454 
(125 mg, 0.450 mmol) frbWRA\&%!> 5 0 4 (97.5 mg, 55%) &%m&Mfck b 

iH NMR (DMSO-de, 8 ppm): 1.54-1.78 (m, 4H), 2.57 (s, 3H), 3.16-3.25 (m, 1H), 
3.32-3.48 (m, 2H), 3.84-3.93 (m, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, 1H), 7.43-7.49 (m, 
2H), 7.91 (d, J = 1.9 Hz, 1H), 8.35 (dd, J = 2.4, 8.1Hz, 1H), 9.14 (d, J = 2.4 Hz, 1H), 
13.40 (br s, 1H). 
APCIMS m/z: [M+H]+ 398. 
Abft: 209-211 °C. 
IMMW 5 0 5] 

N- [4- (2-7!)^) - 5- (Th7tKnt°7y-4 — i jVtS^/V) 
-/—jv- 2 —f/P] - 2 - ( h V ~7;vOrxi* t° y 5 5 K (it 

5 0 5) 

»j4 6 4t»LT, 3- (^W^y) 5£S«fc©ttfc> t) 6 - (b 
y ^/l^n^/W) -^v^£ffiV\ 4 5 4 (125 mg, 0.450 mmol) 7> b 

4HfE^^ 5 0 5 (168 mg, 82%) &#fc„ 

!H NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, 1H), 3.37 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.89 (ddd, J = 2.4, 4.3, 11.3 Hz, 2H), 6.72 (dd, J = 1.9, 3.5 
Hz, 1H), 7.45 (dd, J = 0.8, 3.5 Hz, 1H), 7.92 (dd, J = 0.8, 1.9 Hz, 1H), 8.15 (dd, J = 
0.8, 8.1 Hz, 1H), 8.72 (dd, J = 1.6, 8.1 Hz, 1H), 9.39 (dd, J = 0.8, 1.6 Hz, 1H), 13.71 
(br s, 1H). 

APCIMS m/z: [M+H]+ 452. 
MM- 217-222 °C. . 
' LMMm 5 0 6] 

N- [4- (2-z7])/u) - 5- (T h9 t Kb t°9>-4 — i /v^—zv) =f-T 
2 — f /v] - 5 -pt^/vtry Vis- 3 -$>;vi$3c-y-% K Wfrg4fo5 0 6) 
6 4 £ mm?- Ut, 3 - (^ f/V7 5 y ) glf^Oftt' <9 5 ^ 

/v— =i^^8fe3rJBv\ — ;vey y — TS^ ticj; 5 N tt&fa4 5 4 (125 

mg, 0.450 mmol) frbWffifc&fa 5 0 6 (147 mg, 82%) &Wm&mfct LT#fc 0 
iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 2.40 (s, 3H), 3.15-3.25 (m, 1H), 
3.36 (ddd, J = 2.4, 11.6, 11.6 Hz, 2H), 3.89 (ddd, J = 2.2, 4.4, 11.6 Hz, 2H), 6.71 (dd, 
J = 1.9, 3.2 Hz, IH), 7.43 (dd, J = 0.8, 3.2 Hz, IH), 7.91 (dd, J = 0.8, 1.9 Hz, IH), 
8.28-8.31 (m, 1H), 8.67 (d, J = 1.6 Hz, IH), 9.05 (d, J = 1.6 Hz, IH), 13.42 (br s, 
IH). 
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APCIMS m/z: [M+H] + 398. 1 
239-243 °C. 
IMMM 5 0 7] 

N- [4- (2-7!j;V) - 5- (7h7tKo^7y L 4 — f /i^/v^-^) 
/V- fc° y i^- 2 -^7/^>i7- ^ K iik^m 5 0 7) 

HJfe0»J 4 6 4 i ID^^ LT\ 3 - f/PT 5 / ) gcS«£>f^ 9 y V 

M£fflV\ — /V-Cy^^y— {^4 5 4 (125 mg, 0.450 

mmol) /O^^IflB{b^5 0 7 (105 mg, 61%) £r?»fe@f££ LT#fc 0 
iH NMR (DMSO-de, 8 ppm): 1.53-1.78 (m, 4H), 3.15-3.27 (m, 1H), 3.35 (ddd, J = 
2.4, 11.6, 11.6 Hz, 2H), 3.88 (ddd, J = 2.4, 4.3, 11.6 Hz, 2H), 6.71 (dd, J = 1.6, 3.2 
Hz, 1H), 7.37 (dd, J = 0.8, 3.2 Hz, 1H), 7.74 (ddd, J = 1.3, 4.9, 7.5 Hz, lH), 7.92 (dd, 
J = 0.8, 1.6 Hz, 1H), 8.11 (ddd, J = 1.6, 7.5, 7.5 Hz, 1H), 8.20 (ddd, J = 1.3, 1.3, 7.5 
Hz, 1H), 8.78 (ddd, J = 1.3, 1.6, 4.9 Hz, 1H), 12.62 (br s, 1H). 
APCIMS m/z: [M+H]+ 384. 
185-186 °C. 

immm 5 0 8 ] 

N- [4- (2-7U/V) -5 - (7h7tKnt°7y-4 — < J-T 
V*—;V— 2-4/1^1 —2—* fc° y 5; Ztl/- 5 -TJ/V^^iT" 5; K iik^tfo 5 0 8 ) 
MMffl 2 2 8 t [r1#^ LT. ft&tfo 18 6 (Dftfc K> Kik&tyQ 4 5 4 (200 mg, 0.719 
mmol) ^hmM<^it^5 0 8 £#fc 0 f£MSJ(D^#3 5 0 8 / — ;Vb7&(D 

m&fmrzm&&~rz> zk\z&*), mmt^m 5 0 8 (us mg , 41%) ■&wm&mfc 

m NMR (DMSO-de, 8 ppm): 1.55-176 (m, 4H), 2.73 (s, 3H), 3.16-3.30 (m, 1H), 
3.30-3.50 (m, 2H), 3.80-3.93 (m, 2H), 6.71 (dd, J - 1.6, 3.2 Hz, 1H), 7.44 (d, J = 3.2 
Hz, 1H), 7.92 (d, J = 1.6 Hz, 1H), 9.29 (s, 2H), 13.58 (br s, 1H). 
APCIMS m/z: [M+H]+ 399. 

mmm 509] 

N- [4- (2-7D/V) - 5- (T h^t Kn t"9^-4--r^7J/^— /^) 
2 — f ;V\ \?*7 2 -#/i^>-y- ^ K (ik-km 5 0 9) 

mMMA 5 5 tmm^i^x^ y^^^^m(Dixt>^K^9^^-2-^/^^m 

£Jll\ -A<-VV *9 y — ~ <9 , Mft4 5 4 (125 mg, 0.450 

mmol) ^^|B{^tl5 0 9 (111 mg, 64%) %^&mVft LT#fc 0 
iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.10-3.30 (m, 1H), 3.35 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.85-3.94 (m, 2H), 6.71 (dd, J = 1.9, 3.5 Hz, IH), 7.39 (d, J 
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= 3.5 Hz, 1H), 7.92 (d, J = 1.9 Hz, 1H); 8.85 (dd, J = 1.3, 2.4 Hz, 1H), 8.96 (d, J = 
2.4 Hz, 1H), 9.33 (d, J = 1.3 Hz, 1H), 13.18 (br s, 1H). 
APCIMS m/z: [M+H]+ 385. 
®L&: 200-205 °C. 

LMMm 5 10] 

N- [4- -5- (rh7tFnt'7y-4 — f/^/V^^/V) 

;v-2 — f/v] — 5 — ^ v^^— 2 — K (M5 10) 

5 5 ^|Rl^^bT,^y^^^-V^(D^t>'9^5-^ ; 5 : -/l^t 0 7v ? >'-2- 
*;^VilrffiV\ J^y— ;^^7!i- ^£ £ ^ ^^#14 5 4 (125 mg, 
0.450 mmol) frhWMik'&m 5 1 0 (118 mg, 66%) ^feSHf^ LT#fc Q 
iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 2.65 (s, 3H), 3.15-3.25 (m, 1H), 
3.35 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H), 3.85-3.93 (m, 2H), 6.71 (dd, J = 1.9, 3.5 Hz, 
1H), 7.38 (dd, J = 0.5, 3.5 Hz, 1H), 7.92 (dd, J = 0.5, 1.9 Hz, 1H), 8.74 (d, J = 1.1 Hz, 
1H), 9.20 (d, J = 1.1 Hz, 1H), 13.07 (br s, 1H). 
APCIMS m/z: [M+H] + 399. 
10L&: 130-131 °C. 

immm 511] 

N- [4- (2-yy/l/) - 5- (Th7tKnt°7>'-4 — f /l^/^/fc/k) ^-T 
/V— 2— 4^1 7 7V-2-^^t? K (lk&!%)5 1 1) 
W&tya 4 5 4 (556 mg, 2.00 mmol) *5 J: DMAP (24.4 mg, 0.200 mmol) & t° 
(8 mL) fcSMSU 2-7n^V=^n!) K (0.394 mL, 4.00 mmol) ^r*D 
50 o C^? 2 H#Fpm#Lfc 0 BO&I^Tk^&AU ^m^^/VT?ttm bfc 0 

7-/1^=19: 1) Tfll, ^>jryw^T*S^Bi-5i^l-J:«9, Wm\&®>5 1 1 

(491 mg, 66%) £rfife!I|{££ UT#fc 0 
*H NMR (DMSO-de, 8 ppm): 1.54-1.74 (m, 4H), 3.13-3.24 (m, 1H), 3.26-3.40 (m, 
2H), 3.84-3.92 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, 1H), 6.77 (dd, J = 1.6, 3.5 Hz, 1H), 
7.42 (d, J = 3.5 Hz, 1H), 7,78 (d, J = 3.5 Hz, 1H), 7.90 <d, J = 1.6 Hz, 1H), 8.06 (d, J 
= 1.6 Hz, 1H), 13.22 (br s, 1H). 
APCIMS m/z: [M+H] + 373. 
St£: 196-198 °C. 

IWfoM 5 12] 

N- [4- (2-yy/V) -5 - (T h^fc Kntf^V- 4-^/1^^— ;V) 
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2-* e ?A''7 t 7l/ (9.02 mL, 100 mmol) *3«fcOTT, N, N', N' -rh7^f 
/Hf^T^y (12.1 mL, 80.0 mmol) THF (200 mL) fc$g$?U -78°C, 
T/V=fy^TT\ 1.59mol/Ln-/f;V!J A© n-^^i/^ (50.3 mL, 80.0 ' 
mmol) ^P^LT, 1 R#M»#.L7to KJfclfcfc-78 , C"T? DMF (31.0 mL, 400 

mmol) Srj»TUSia"X?1.5^Wj*#Lfeo ^^^rlSfP^T^-^ A^KSSft^ 
ftAU g^m^^/VT?ttm Lfc 0 #WISSr<&jfiJ^fe4ft7K*t?2te^b N ^KiM^^v-? 

b^77^- (— ^rl^ : 11*^^=7 : 3) T?**$H- 6 CI £ ^ J; & , 5-^^-/V 
77^-2 -^/W^rt K (7.46 g. 68%) Sr#fc 0 

iH NMR (CDCls, 8 ppm): 2.42 (s, 3H), 6.23 (d, J = 3.6 Hz, 1H), 7.22 (d, J = 3.6 Hz, 
1H), 9.51 (s, 1H). 

X$£2 

IS 1 -Vfthtllt 5-^W7^- 2 -*/M/l^t K (2.20 g, 20.0 mmol) 
^2-^f^-2-7°D^y^ (150 mL) (40 mL) <DM&WMKmM^ 

2—* 7- As— 2 - V (10.6 mL, 100 mmol) £5 £ TJ« U ^ggll^c*^- K P !7 A (2.40 
g, 20.0 mmol) &1)UtLX, ML"C 15 ftfflW&V1t 0 Rf&MZ\£ 79%MMM^ki- h V <7 
A (8.01 g, 70.0 mmol) Ufo^X-T^ 1 R^IHHt^bfco 4mol/L 

*»Sr*nA.T, pH £ 3 ^Mbfcf^ * pn*Mt«Lfc. "&&M*W&W&L 
^^v"7^T?^Lfc#, ^^JETT^*Lfc 0 '&t>titc.mm%*sV%'f/i'% 

V 5 - t« 5W:7 7 V- 2 - 7J (606 mg, 24%) £#7c 0 

!H NMR (CDCls, 8 ppm): 2.41 (s, 3H), 6.17 (d, J = 3.5 Hz, 1H), 7.26 (d, J = 3.5 Hz, 

1H). 

X@3 

;V7 7^-2-*;v*>tlrlv\ / — /VT*y ^9 V — f"Sr fctc «fc <9 x 

4 5 4 (125 mg, 0.450 mmol) 35>£>SlflBffc;#4fc 5 1 2 (123 mg, 71%) £^&HI#: 

t LT#fc D 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 2.40 (s, 3H), 3.13-3.24 (m, 1H), 
3.34 (ddd, J = 2.4, 11.6, 11.6 Hz, 2H), 3.84-3.91 (m, 2H), 6.41 (d, J = 3.5 Hz, IH), 
6.70 (dd, J = 1.6, 3.5 Hz, IH), 7.41 (dd, J = 0.8, 3.5 Hz, IH), 7.70 (d, J = 3.5 Hz, IH), 
7.90 (dd, J = 0.8, 1,9 Hz, IH), 13.08 (br s, lH). 
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APCIMS m/z: [M+H] + 387. ' 
M&: 209-212 °C. 

mmm 513] 

5 — N— [4 — (2-7!i;v) — 5 — (rhyt Kd 4 — 4 jv% 

,Vi$=.)\>) *f-T9~;V—2.-^)V\ 77^- 2 /l^^rf- 5 K 0ffr£4fe 5 1 3) 

4 6 5 t p^fd LT, 4 - (v^ ^7 5 7 ) £j&#Efe©ft;b «9 ^ 5 
5;V77^- 2-*;VJi?yKS:lv\ — /^T*y y — £fc «fc <9 > ^fb-^ 

^4 5 4 (2.78 g, 10.0 mmol) frbW^it^ 5 13 (2.43 g, 61%) £rjt-feHI{££ 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.10-3.22 (m, 1H), 3.35 (ddd, J = 
2.2, 11.6, 11.6 Hz, 2H), 3.82-3.92 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, 1H), 7.41 (d, J 
= 3.5 Hz, 1H), 7.67 (d, J = 3.8 Hz 1H), 7.87 (d, J = 3.8 Hz, 1H), 7.90 (d, J = 1.6 Hz, 
1H), 9.78 (s, 1H), 13.63 (br s, 1H). 
APCIMS m/z: [M+H]+ 401. 

mmm 514] 

N— [4- (2-^y/l-) -5- (Tf7tKot°7V-4 { /Vjj JV7$^;V) . 

-5- (t Kn^rW^/) 77y-2-7J/^t? K 

#)5 1 4) 

it&m5 1 3 (2.40 g, 6.00 mmol) J—jV (24 mL) MHPU iSBfet: K 

n df-^/VT ^ ^ (438 mg, 6.30 mmol) &Mx.X, 60°Ctr 1 0#^»#bfc o Et! L-fc 
iMHt^rttJ; 9 tCIE^^ 5 1 4 (2.09 g, 84%) Sr^feBflc^ LT# 

fee 

[HJfefll 5 1 5 ] 1 

5-V-7/-N- [4 — (2-7D/P) - 5 - (rh7t Ko fc°7^-4 — f 

jtfrvV) f7^-2 f/Kl 7 "7^/- K (ft^5 15) 

1 4 (2.08 g, 5.00 mmol) *Sj;tJ* h y xf/VT 5; ^ (0.836 mL, 6.00 
mmol) ^r^no^^y (20 mL) KlJGtiB L N 0 o C~e 2-^nn-l, 3 -v^ ^ 
/W 5 ?V y ^^7^ = ^ n y K (2.03 g, 12.0 mmol) ^Px.7h c 0°C-? 30 £f^ifl# 
UfcgK h y m^vVT 5: V (0.836 mL, 6.00 mmol) §r*P^T, 0°C7? 5 #W«fc# b 

£rv-y WfsV-fr^J^ywT? y/f^y^^ (^ n n ,}vW* : ^ ^ y — yv=49 : 1) "elf 

0a u (3:i) T*wiie*i-sr.fcfc:«fctK wm\&tfas 

1 5 (1.26 g, 63%) &$m&mfck Ltifc, 
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!H NMR (DMSO-de, 6 ppm): 1.50;1.75 (m, 4H), 3.15-3.35 (m, 3H), 3.85-3.92 (m, 
2H), 6.71 (dd, J = 1.6, 3.2 Hz, 1H), 7.43 (d, J = 3.2 Hz, 1H), 7.82 (d, J = 4.1 Hz, 1H), 
7.86 (d, J = 4.1 Hz, 1H), 7.91 (d, J = 1.6 Hz, 1H), 13.66 (br s, 1H). 
APCIMS m/z: [M+H] + 398. 
Iftjfe: 222-223 °C. 

tmffiffl 5 16] 
N — [ 4 — (2— 7])M -5 - (r b 7 t Kn t°7 ^- 4 - 
y"— 7V-2 — f/V] 77y-3-^>t^ K 0ffr£^5 1 6) 

mn®\4 q Atmm^x^ 3- (^/w^y) gitt©^!)K77y- 
3 -%sis7$^m&m\<\^* jwv *y v—tzz. tizz. v^t&mi 5 4 (125 

mg, 0.450 mmol) ^hWMi^^i 5 1 6 (111 mg, 66%) UT#fc 0 
X H NMR (DMSO-de, 8 ppm): 1.53-1.73 (m, 4H), 3.13-3.24 (m, 1H), 3.40 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.88 (ddd, J = 2.4, 4.0, 11.3 Hz, 2H), 6.70 (dd, J = 1.9, 3.5 
Hz, 1H), 7.12-7.14 (m, 1H), 7.43 (dd, J = 0.8, 3.5 Hz, 1H), 7.85-7.89 (m, 1H), 7.90 
(dd, J = 0.8, 1.9 Hz, 1H), 8.65-8.69 (m, 1H), 13.08 (br s, 1H). 
APCIMS m/z: [M+H] + 373. 
®L&: 236-238 °C. 

immm 517] 

Kr— [4— (2-7!);i/) -5- (r h7t Kn t°7> / -4-^/^;v*=^) 
V*— /V-2 — ^•7^-2,-^^^% K (<ffc£^5 1 7) 

^£rJ3V\ i^;-/K'!J^7!)-t5r^a!), M4 54 (125 mg, 0.450 
mmol) fahmmt^m 5 l 7 (158mg, 90%) Mfel^iUifc. 
!H NMR (DMSO-de, 8 ppm): 1.53-1.77 (m, 4H), 3.12-3.24 (m, 1H), 3.35 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.89 (ddd, J = 2.4, 3.8, 11.3 Hz, 2H), 6.70 (dd, J = 1.9, 3.5 
Hz, 1H), 7.28 (dd, J = 1.4, 4.9 Hz, 1H), 7.45 (dd, J = 0.5, 3.5 Hz 1H), 7.90 (dd, J = 
0.5, 1.9 Hz, 1H), 8.04 (dd, J = 0.8, 4.9 Hz, 1H), 8.34 (dd, J = 0:8, 1.4 Hz, 1H), 13.35 
(br s, 1H). 

APCIMS m/z: QVH-H] + 389. 
MM- 231-232 °C. 

zmmm sis] 

N — [4— (2-^y/V) -5- (rh7t Kot°7y-4 — ;V) 
;v— 2 — iW] =3-^-7 =^is~- 3 -fj;v^^-% K (ik&$)5 l 8) 
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&3rJBV\ =r.^/— Sls-VD V 5 % fM4 5 4 (125 mg, 0.450 

mmol) ^^15^-8-^5 18 (148m gj 85%) ^^-felllf*^ UT#fc 0 
iH NMR (DMSO-de, 8 ppm): 1.54-1.76 (m, 4H), 3.13-3.25 (m, 1H), 3.35 (ddd, J = 
2.2, 11.6, 11.6 Hz, 2H), 3.84-3.93 (m, 2H), 6.70 (dd, J = 1.6, 3.2 Hz, 1H), 7.44 (d, J 
= 3.2 Hz, 1H), 7.72 (dd, J = 2.7, 5.1 Hz, 1H), 7.78 (dd, J = 1.3, 2.7 Hz, 1H), 7.90 (d,. 
J = 1.6 Hz, 1H), 8.70 (dd, J = 1.3, 2.7 Hz, 1H), 13.13 (br s, 1H). 
APCIMS m/z: [M+H]+ 389. 
SM: 227-229 °C. 
imiMM 5 19] 

N- [4- (2-7'J/w) -5 - (r b 7 1 Kp k°7 y- 4 --f ;^;I/^;V) 
yf' — /V — 2 — <;V\ -\-^^jv\?*7V*~?v-A-j3)Vifs^%Y 

mmm4 9 9 tmm^vx, y^a^K©^u}ti-^f;n^9 

/v- 4 -#/i^vm£fflv\ vx9V — f-5 r. £ fc«fc "9 , 4 

5 4 (125 mg, 0.450 mmol) J&*fe«lBft;#*&'5 1 9 (67.2 mg, 39%) SrgfcHfeHfls: 

iH NMR (DMSO-de, 8 ppm): 1.50-1.75 (m, 4H), 3.10-3.20 (m, 1H), 3.35 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.88 (ddd, J = 2.2, 4.1, 11.3 Hz, 2H), 3.92 (s, 3H), 6.70 (dd, 
J = 1.6, 3.5 Hz, IH), 7.44 (dd, J = 0.8, 1.6 Hz, IH), 7.90 (dd, J = 0.8, 3.5 Hz, IH), 
8.22 (s, IH), 8.53 (s, IH), 12.94 (br s, IH). 
APCIMS m/z: [M+H] + 387. 
Kbft: 243-247 °C. 
imi&W 5 2 0] 

1 -m^/p-N- [4- (2-7!J;W) - 5- (fh7t KPt°7y-4 — f /Vjj ;V 
tf?^/V) ^TV—JV- 2 f /V] t°7y-/V- 4 5 K Mfc'&fcj 5 2 0) 

i!M4 9 9 ilSlflltl^ 2 - ^ n 7 = nf yt©^ !) 1 -xf^t°7 
y-;v-4-*;^>i^v\ ^^/vrnv-^^-t? y ^^y — ir^^tKX^O , it 
5 4 (125 mg, 0.450 mmol) jfcfclRI&ffc'^Hfe 5 2 0 (74.9 mg, 42%) £r$£|t 
LT#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.41 (t, J = 7.0 Hz, 3H), 1.50-1.80 (m, 4H), 3.10-3.25 
(m, IH), 3.30-3.45 (m, 2H), 3.83-3.92 (m, 2H), 4.21 (q, J = 7.0 Hz, 2H), 6.70 (dd, J 
= 1,6, 3.5 Hz, IH), 7.43 (d, J = 3.5 Hz, IH), 7.90 (d, J = 1.6 Hz, IH), 8.23 (s, IH), 
8.58 (s, IH). 12.93 (br s, IH). 
APCIMS m/z: [M+H] + 401. 
WLM- 170-174 °C. 



312 



WO 2005/063743 PCT/JP2004/019778 

mmm 521] - 

N- [4- (2-7p;v) -5- (ffyt Knt7y-4-Y/^;tov) 

2 /V] - 1 - 7 i^/Vt 7 4 - }0;^>t ; K(ft^i5 2 1) 

H1M4 9 9 £ IHHt^ LT\ 2 - ^ n y = =if ©^t) l - 7i=;Hf 
7 y^A— 4 -7J/i^^£fflV\ ^ y — /w V x 9 V — f S - £ £ «9 ^ te^fc 
4 5 4 (125 mg, 0.450 mmol) ^fe^15^t»5 2 1 (131 mg, 65%) «Jffeg| 

iH NMR (DMSOdG, 8 ppm): 1.50-1.80 (m, 4H), 3.20-3.30 (m, 1H), 3.30-3.45 (m, 
2H), 3.82-3.92 (m, 2H), 6.71 (dd, J = 1,6, 3.2 Hz, 1H), 7.38-7.44 (m, 2H), 7.43 (d, J 
= 3.2 Hz, 1H), 7.55-7.62 (m, 2H), 7.85-7.93 (m, 2H), 8.50 (s, 1H), 9.30 (s, IH), 
13.08 (br s, IH). 
APCIMS m/z: [M+H]+ 449. 
m&'- 217-220 °C. 
[»J5 2 2] 

N- [4- (2-^U/V) -5- (Th7tKot'7>'-4 f ;V%;V?$=./V) =f~T 

y*—;v- 2 — i;V\ ^ y Hr*c^/— ;v- 5 -tj^*>^ ^ K (A\&to 5 2 2) . 

5 6 ^tiat, i/^pyn/^^/^^^n y }*<Dtfi*>*)\z.>( y 
^-^--y-y— /w— 5 — jj/V7$=- ?v=? a y K^fflv^^^y — /v^ -iy^^/ixaz— -tvvcd 
^^■C y ^ 9 y — r 5 r. £ HI £ 9 , 4 5 4 (125 mg, 0.450 mmol) fa h 

WBit&Vl 5 2 2 (118 mg, 70%) /Sr||-fe|II#:£ ttifc, 

iH NMR (DMSO-de, 8 ppm): 1.53-1.79 (m, 4H), 3.15-3.26 (m, IH), 3.36 (ddd, J = 
2.2, 11.6, 11.6 Hz, 2H), 3.83-3.92 (m, 2H), 6.71 (dd, J = 1.6, 3.5 Hz, IH), 7.42 (d, J 
= 3.5 Hz, IH), 7.59 (d, J = 1.9 Hz, IH), 7.91 (d, J = 1.6 Hz, IH) 8.87 (d, J = 1.9 Hz, 
IH), 13.78 (br s, IH). 
APCIMS m/z: [M+H]+ 372. 

immm 523] 

N- [4- (2-7U/U) -5- (r h 7 1 Kn 1^7 4 *f-T 

y— /V- 2 { ;V\ Tb7tKP77y-2 -yfr/Utf^lJ- 5 K (ik&$) 5 2 3) 

mnw4 6 5tmm^x, 4- (^y^/vr^y) ^itio^Dtfhyt 

ik-frtfaA 5 4 (125 mg, 0.450 mmol) ^WSBftS-gHfe 5 2 3 (111 mg, 66%) 

iH NMR (DMSO-de, 8 ppm): 1.50-1.75 (m, 4H), 1.80-2.20 (m, 3H), 2.20-2.30 (m, 
IH), 3.10-3.25 (m, IH), 3.33 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H), 3.77-4.02 (m, 4H), 
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4.58 (dd, J = 5.4, 8.1 Hz, 1H), 6.69 (dd; J = 1.9, 3.5 Hz, 1H), 7.38 (dd, J = 0.8, 3.5 
Hz, 1H), 7.89 (dd, J = 0,8, 1.9 Hz, 1H), 12.66 (br s, 1H). 
APCIMS m/z: [M+H]+ 377. 
jft&: 115-117 °C. 
[HJfcM 5 2 4 ]' 

N- [4- (2-7U;V) -5- (f F 7 t Kc t°7 V- 4 -^/^/V^;V) 

it-Brtfo 4 5 4 (125 mg, 0.450 mmol) Kn77y-3 —jJ/ls&l/Wt (1.72 

mL, 1.8 mmol), EDC (344 mg, 1.80 mmol) *3«fc7j? l - fc Kn^V^/ 

MJ 7" y — 7j<f P#J (276 mg, 1.80 mmol) ^Dx.T, 60 o C"e 3.5 B#IW9fc#Lfco 

#e>^Lfca^fi?r^^-/v^--7 i /^-ey ^7 y rsr t> ssia-ft^* 5 2 4 

(142 mg, 84%) &r#7c 0 
iH MMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 2.05-2.15 (m, 2H), 3.10-3.25 (m, 
1H), 3.30-3.45 (m, 3H), 3.70-4.00 (m, 6H), 6.69 (dd, J = 1.9, 3.5 Hz, 1H), 7.40 (dd, J 
= 0.8, 3.5 Hz, 1H), 7.89 (dd, J = 0.8, 1.9 Hz, 1H), 12.90 (br s, 1H). 
APCIMS m/z: [M+H]+ 377. 
Btft: 164-166 °C. 

mmm 525] 

N— [4- (2— 7!)^) -5- (T h7t Kn MJ-y— 4-^su$t/vtf~ ;v) *f~T 
yWl— 2 — i;V\ -2- (Th^K Kntf7^-4 — fM TirhT^ K iit^ 
5 2 5) 

HJ£$J 4 6 5 i: tt, 4 - ( 5: / ) V l^T h 9 t 

Kp t°7>--4— r /^^%fflv\ v^xf/n^- tvv-c y .x 7 y — j-siifci 9, 

it&!&)4 5 4 (125 mg, 0.450 mmol) ^fcfllg^b^ft 5 2 5 (139 mg, 76%) Srfcfc 

!H NMR (DMSO-de, 8 ppm): 1.20-1.40 (m, 2H), 1.50-1.75 (m, 8H), 1.95-2.10 (m, 
1H), 2.43 (d, J = 7.0 Hz, 2H), 3.15-3.30 (m, 1H), 3.33 (ddd, J = 2.2, 11.6, 11.6 Hz, 
2H), 3.80-3.90 (m, 4H), 6.69 (dd, J = 1.9, 3.5 Hz, 1H), 7.39 (dd, J = 0.8, 3.5 Hz, 1H), 
7.88 (dd, J = 0,8, 1.9 Hz, 1H), 12.77 (br s, 1H). 
APCIMS m/z: [M+H] + 405. 
Rbft: 206-209 °C. 
l&ff&M 5 2 6] 
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N- [4- (2—y])M -5 - (t f 7 t Kn t°7 y- 4 - -f 
2 — -f/V] -2-7i^7th7 5 K Ofb-^Hfe 5- 2 6 ) 

5 4 (125 mg, 0.450 mmol) ib* bWB&fc&Vo 5 2 6 (81.4 mg, 46%) <lr4g 

iH NMR (DMSO-de, 8 ppm): 1.49-1.75 (m, 4H), 3.08-3.20 (m, 1H), 3.36-3.50 (m, 
2H), 3.82 (s, 2H), 3.83-3.90 (m, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, 1H), 7.20-7.35 (m, 
5H), 7.40 (d, J = 3.5 Hz, 1H), 7.89 (d, J = 1.9 Hz, 1H), 13.02 (br s, 1H). 
APCIMS m/z: [M+H]+ 397. 
S4,£: 140-142 °C. 

mmm 527] 

N— [4- (2-7!);V) -5 - (-7 1 h7t Kn t°v^-4— f /l^/V/JwV) 
/k-2 — f/V] -3-7x^7°P/^7 5 K (ft^*5 2 7) 
HJfc#!j5 0 2 tUfHU^ 6-^nn = 3f;^=^n!) KOftfr <9 K 3 - 7 

^3 4 5 4 (125 mg, 0.450 mmol) ^bUt^t^^ 5 2 7 (96.4 mg, 52%) =gr$$£ 

iH NMR (DMSO-de, 8 ppm): 1.50-1.67 (m, 4H), 2.81 (t, J = 6.7 Hz, 2H), 2.94 (t, J = 
6.7 Hz, 2H), 3.10-3.22 (m, 1H), 3.34 (ddd, J = 2.4, 10.8, 10.8 Hz, 2H), 3.83-3.93 (m, 
2H), 6.68 (dd, J = 1.9, 3.5 Hz, 1H), 7.15-7.29 (m, 5H), 7.38 (d, J = 3.5 Hz, 1H), 7.88 
(d, J = 1.9 Hz, 1H), 12.78 (br s, 1H). 
APCIMS m/z: [M+HI+ 411. 
!&,&: 161-164 °C. 
IMMM 5 2 8] 

N— [4- (2-^y/V) -5 - (-r h7>t Kd t°9^-4--f/V7J/^=/^) "f~T 
i/— ;l>-2 — < ;V\ - 3 -7x=/U7^ V AsT % K 0fb^5 2 8) 
^»J4 5 6 £IU*£^bT s ^7n7n/-?y7J^fev=^n y F©^ 1 ?!'^ 

^-^,v=^n y K3rfflv\ 7^/— /i^7?y ^9 y — i-^-^^J; -fb^#>4 5 4 

(125 mg, 0.450 mmol) ^bW^it^^} 5 2 8 (146 mg, 79%) %tym&MVfb L- 

!H NMR (DMSO-de, 8 ppm): 1.50-1.75 (m, 4H), 3.10-3.30 (m, 1H), 3.35-3.45 (m, 
2H), 3.83-3.93 (m, 2H), 6.70 (dd, J = 1.6, 3.2 Hz, 1H), 6.92 (d, J = 15.6 Hz, 1H), 
7.40 (d, J = 3.2 Hz, 1H), 7.45-7.51 (m, 3H), 7.63-7.69 (m, 2H), 7.80 (d, J = 15.6 Hz, 
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1H), 7.91 (d, J = 1.6 Hz, 1H), 13.04 (br's, 1H). 
APGIMSm/z: [M+H]+ 409. 
MM.-- 253-256 °C. 
IMMffl 5 2 9] 

N- [4- - 5- (fh7t Ko t 0 ^i/-4-^/V^7/v#^/ix) 

"S*-A>- 2— fA-] -2-7x;Wth7$K (M5 2 9) 

^ / — AT* !)^79 — r. £ \Z. «fc U N 4 5 4 (125 mg, 0.450 mmol) h 

TOb^t5 2 9 (140 mg, 75%) £r#8£<fe@fle£ tt#fc„ 

iH NMR (DMSO-de, 8 ppm): 1.50-1.78 (m, 4H), 3.11-3.23 (m, 1H), 3.32-3.38 (m, 
2H), 3.82-3.88 (m, 2H), 4.92 (s, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, 1H), 6.95-7.02 (m, 
3H), 7.31 (dd, J = 7.8, 7.8 Hz, 2H), 7.39 (d, J = 3.5 Hz, 1H), 7.90 (d, J = 1.9 Hz, 1H), 
13.05 (br s, 1H). 
APCIMSm/z: [M+H] + 413. 
iftjft: 148-150 °C. 
XMlfoM 5 3 o ] 

N- [4- (2-7D/V) -5- (r h 7 t Kn t°7 ^- 4 - 

2 - W A] —2—* b ^ v-T-fe K (fc&Vo 5 3 0) 

5 4 (125 mg-, 0.450 mmol) ^bflfflBftS'^ 5 3 0 (81.2 mg, 51%) &r#^feia#: 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.10-3.22 (m, 1H), 3.34 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.36 (s. 3H), 3.87 (ddd, J = 2.2, 4.3, 11.3 Hz, 2H), 4.20 (s, 
2H), 6.69 (dd, J = 1.6, 3.2 Hz, IH), 7.38 (dd, J = 0.8, 3.2 Hz, IH), 7.89 (dd, J = 0.8, 
1.6 Hz, IH), 12.75 (br s, IH). 
APCIMSm/z: [M+H]+ 351. 
MM- 148-149 °C. 

mmm 531] 

2 — ^n^e-N- [4- (2— -5— (rb7t Kn ^7 V- 4 -^VKfrA 

#?~a) fry-/v-2-^;i'] r-fchrs'K (M531) 

f 4 5 4 (1.39 g, 5.00 mmol) s f> y if/V7 5 >- (3.06 mL, 22.0 mmol) *3 
cfcD^ DMAP (61.0 mg, 0.500 mmol) THF (30 mL) ML, O^C-e^P^E-TI? 
WpU' (1.64 mL, 20.0 mmol) SrMTb, S^2B#r«Lfc 0 
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v^Y-?^-? 4— n n^s/V^ : ^ ^7— /V=99 : 1) 7;1*§!iU vo^/ixji— ^ 

/p-e yxyy — r % zllkxv mmit&m 531 (1.59 g , 80%) sr^feH^ t v 

iH NMR (CDCI3, 8 ppm): 1.65-2.00 (m, 4H), 3.15 (tt, J = 4.3, 10.7 Hz, 1H), 3.49 
(ddd, J = 2.8, 11.4, 11.4 Hz, 2H), 4.00-4.08 (m, 2H), 4.05 (s, 2H), 6.58 (dd, J = 1.8, 
3.6 Hz, 1H), 7.58 (dd, J = 0.8, 1.8 Hz, 1H), 7.74 (dd, J = 0.8, 3.6 Hz, 1H). . 

CH»!J5 3 2] 

2 —at h^r->-N— [4 - (2-7!)/^) - 5- (f^7t Knt°7>'-4 — f/K# 
- 71-) y — /V- 2 — r /V] 7t b T 5; K (^#J 5 3 2) 
^hy r>Axh^y-K (62.0 mg, 0.900 mmol) ^x^; — /V (2 mL) \Hf&M U 
5 3 1 (120 mg, 0.300 mmol) ^JP;t"T, 60^^? 3 B#r^jt# b7c Q SiS^^T 

A:^; -71/ =99 : 1) X*ffiM U 2 - J -/^T^JMb-TS Z.bK£<9 *Hf2 

{k&b 5 3 2 (53.4 mg, 49%) £#7t 0 

!H NMR (DMSO-de, 8 ppm): 1.16 (t, J = 7.0 Hz, 3H), 1.50-1.75 (m, 4H), 3.10-3.25 
(m, 1H), 3.34 (ddd, J = 2.7, 11.6, 11.6 Hz, 2H), 3.56 (q, J = 7.0 Hz, 2H), 3.87 (ddd, J 
= 2.7, 4.3, 11.6 Hz, 2H), 4.23 (s, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, 1H), 7.38 (dd, J = 0.8, 
3.5 Hz, 1H), 7.89 (dd, J = 0.8, 1.9 Hz, 1H), 12.70 (br s, 1H). 
APCIMS m/z: [M+H]+ 365. 
fit£: 121-126 °C. 
[aft&fe#!j'5 3 33 

2- (^f/I/T5/) -N- [4- (2-7D/P) -5 - (T h 7 t Kn \fy ^- 
4 — f AsJjjVi$~jV) ef-T^/— As- 2 — f/V] Tir b75 K Wb^K»5 3 3) 

te-^H& 5 3 1 (120 mg, 0.300 mmol) 2r THF (2 mL) (<l|§$?U 2mol/L ^ ^* 
A-T § X<75 THF (0.054 mL, 1.80 mmol) ^JPtts SffiT? 4.5 B#fS|jft#L;fc„ 

nn*/^) -rrff^b, 2 -7n/V — fVh s?ji?vVcc— r;KDH^lt* D * 9 U 
— i~6 r. t «5 SUB-fb-a^l 5 3 3 (64.1 mg, 10%) §r#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.50-1.75 (m, 4H), 2.32 (s, 6H), 3.10-3.22 (m, 1H), 
3.30 (s, 2H), 3.30-3.45 (m, 2H), 3.83-3.92 (m, 2H), 6.68 (dd, J = 1.6, 3.5 Hz, IH), 
7.38 (d, J = 3.5 Hz, IH), 7.88 (d, J = 1.6 Hz, IH). 
APCIMS m/z: [M+H] + 364. 
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Sift: 129-130 °C. 1 
imMM 5 3 4] 

N- [4- (2-7D/V) -5- (7h7tFot°7>-4 — { ;V^=^/V) =f~T 
f/V] -2 - [N- (2-^ b^v/^^/v) -N-^f/V7^y] T"fe 
K (-ffr£#l5 3 4) 

fi|$iM5 3 3 tmtlJlLt, ^<E> THP figE?R©ftfc> 19 fcN- (2-^ 

h^ji^vW) -N-t^/VX^ 3 1 (120 mg, 0.300 mmol) 

J^femiB-ffc-^ 5 3 4 (78.1 mg, 64%) Sr#fe 0 

iH NMR (DMSO-de, 8 ppm): 1.50-1.75 (m, 4H), 2.37 (s, 3H), 2.69 (t, J = 5.4 Hz, 
2H), 3.10-3.20 (m, 1H), 3.26 (s, 3H), 3.34 (ddd, J = 2.4, 11.3, 11.3 Hz, 2H), 3.44 (s, 
2H), 3.44 (q, J = 5.4 Hz, 2H), 3.87 (ddd, J = 2.4, 3.8, 11.3 Hz, 2H), 6.69 (dd, J = 1.9, 
3.5 Hz, 1H), 7.38 (d, J = 3.5 Hz, 1H), 7.89 (d, J = 1.9 Hz, 1H). 
APCIMS m/z: [M+H]+ 408. 
MM- 103-105 °C. 

immm 535] 

2- [N, N - \?X (2-^ h^ri^^vW) r^y] -N- [4- (2-'7y;V) - 
5- (Th^t Kb lf7y-4-^;V*;V^ /V) f-7/' — /V— 2 — f/V] TirbT 
^ K Of 5 3 5) 
^»!J 5 3 3 b mWlZ tt, f/V7 5; ^<Z> THF |§^<£>f^;b «9 KIN, N— fcT * 
(2-p« h^r^x^l/) T^>-£ffiV\ 2 - 7*13 / V ^T'S^StS - i ± 0 , 
ft^l)5 3 1 (120 mg, 0.300 mmol) 3&>e>WIBfl$#4fe 5 3 5 (51.0 mg, 38%) 

*H NMR (CDCla, 8 ppm): 1.70-2.00 (m, 4H), 2.88 (t, J = 5.1 Hz, 4H), 3.10-3.20 (m, 
1H), 3.23 (s, 6H), 3.30-3.40 (m, 2H), 3.49 (t, J = 5.1 Hz, 4H), 3.58 (s, 2H), 4.03 (ddd, 
J = 2.7, 3.8, 11.3 Hz, 2H), 6.55 (dd, J = 1.6, 3.5 Hz, 1H), 7.56 (dd, J = 0.8, 1.6 Hz, 
1H), 7.64 (dd, J = 0.8, 3.5 Hz, 1H), 11.55 (br s, 1H). 
APCIMS m/z: DM+H] + 452. 

mmm 5 3 6] 

N- [4- (2-77IJ/V) -5- (rh7t Knt°7^-4— f^7j^#^) 
"/—/V— 2 — i /IT] -2- (l-t°o!)^=;I/) 7th7 5 K (fl^tJ5 3 6) 

mmm 533^ tt, ^vvr =• ^0 thf mm<Dftt> <o k t°n y 

(0.076 mL, 0.90 mmol) £:Jll\ S^n^Vloa— tVI^ !)77p — i~5 r. £: fcl J; t? s 
M5 3 1 (120 mg, 0.300 mmol) ^ MUte^-B^ 5 3 6 (66.1 mg, 57%) & 6 
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iH NMR (DMSO-de, S ppm): 1.50-1.80 (m, 6H), 2.63-2.71- (m, 4H), 3.10-3.22 (m, 
1H), 3.25-3.40 (m, 4H), 3.51 (s, 2H), 3.87 (ddd, J = 2.2, 4.0, 12.1 Hz, 2H), 6.68 (dd, 
J = 1.9, 3.5 Hz, IH), 7.38 (dd, J = 0.8, 3.5 Hz, 1H), 7.87 (dd, J = 0.8, 1.9 Hz, 1H). 
APCIMS m/z: [M+H] + 390. 
MM- 115-117 °C. 

mmm 537] 

N- [4- (2-7D/V) - 5- (t h 7 t K n t°7 ^ - 4 

-2- C(2R) -2- b^v^^/1/) t'ny^y-l-^f 
;V\ Tir b T 5: K (it^^J 5 3 7) 

HJfeM5 3 3 tl^i^LT, ^©THF|«Oft^>9 ^ (R) -2- 

^f^f;Vtfn^^y (104 mg, 0.900 mmol) ^ffiV\ 2.—^n/<J—;Vh^ 
^■■V-^COm^mB^V ^9 V —t^^tK^^O , 1^5 3 1 (120 mg, 0.300 
mmol) ^1115^4^5 3 7 (100 mg, 77%) 3r & ^lllf* t tt#fc. 
iH NMR (DMSO-de, 8 ppm): 1.45-1.95 (m, 8H), 2.84-2.89 (m, IH), 3.00-3.05 (m, 
IH), 3.10-3.40 (m, 6H), 3.20 (s, 3H), 3.48 (d, J = 16.7 Hz, IH), 3.72 (d, J = 16.7 Hz, 
IH), 3.87 (ddd, J = 2.4, 4.0, 11.6 Hz, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, IH); 7.39 (dd, J 
= 0.8, 3.5 Hz, IH), 7.89 (dd, J = 0.8, 1.9 Hz, IH). 
APCIMS m/z: [M+H] + 434. 
fitft: 103-104 °C. 

mmm 5 3 8] 

-N- [4- (2-7U/1/) -5 - (t b 7 t Kn t°7y- 4 -^/^/k/K^/V) ?■ 
Ty-^-2-^;l/] —2- [(2 S) -2- (^ b°n u 1 - 

4 /V] T± hT =• K U\&m 5 3 8) 

«M5 3 3 ^|Wl«{CbT N ^5Vl^T^>'<DTHF|«<Df^;b'9K: (S) -2- 
* h=¥^^^/^t°o V -S^V (104 mg, 0.900 mmol) ^JlV\ 2-7p/V^-^ 
dMM"-e!J *9 i-^^^^J; «9, fk^5 3 1 (120 mg, 0.300 mmol) /^£>^ 
WB^#5 5 3 8 (92.6 mg, 71%) %&&mVft LT^tfco 

m NMR (DMSO-de, 8 ppm): 1.45-1.95 (m, 8H), 2.84-2.89 (m, IH), 3.00-3.05 (m, 
IH), 3.10-3.40 (m, 6H), 3.20 (s, 3H), 3.48 (d, J = 16.7 Hz, IH), 3.72 (d, J = 16.7 Hz, 
IH), 3.87 (ddd, J = 2.4, 4.0, 11.6 Hz, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, IH), 7.39 (dd, J 
= 0.8, 3.5 Hz, IH), 7.89 (dd, J = 0.8, 1.9 Hz, IH). 
APCIMS m/z: [M+H] + 434. 
iM: 102-103 °C. 

mmm 539] 
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N- [4- (2 — 7IJ/V) -5 - (n 7 t KP t°7 4 

f/v] -2 - [3- (^w?;) tfny^y-i — ov\ r±h 

75 K Wb-^te 5 3 9) 

5 3 3 t PW^ bT N . i?* f;V7 5 ^CQ THF %®&<Dftt> tM- 3 - ^ 
;V7 5; / ) tfn P v 5 ^ (103 mg, 0.900 mmol) £rffll\ ^x^x-r^J; 9St 
H LT N ^b-^fe 5 3 1 (120 mg, 0.300 mmol) a>£filfl&ffr^M& 5 3 9 (73.9 mg, 57%) 

iH NMR (CDCI3, 8 ppm): 1.70-2:15 (m, 6H), 2.26 (m, 6H), 2.45-2.55 (m, 1H), 
2.55-2.80 (m, 2H), 2.85-3.05 (m, 2H), 3.10-3.20 (m, 1H), 3.40-3.60 (m, 4H), 
4.00-4.09 (m, 2H), 6.58 (dd, J = 1.6, 3.2 Hz, 1H), 7.59 (d, J = 1.6 Hz, 1H), 7.78 (d, J 
= 3.2 Hz, 1H). 
APCIMS m/z: [M+H]+ 433. 

N— [4- (2— 7P/V) - 5- (rh7tKnt°7y-4 — ;V^=.;V) 
>S*-;U- 2-4/^1 - 2 - {4 y-T "y K y ^- 2 -4 M Tir h r 5 K (AY&m 5 4 
0) 

mmrn 5 3 3 ^ rnwi^ tt, >m ^/vt ^ >^ thf mmco^t> 5 f--r y^^vv 

y (110 mg, 0.900 mmol) £rJSV\ ^ 7 — i^c^/l^n— T;KOfl^Mt' P 
* 7 V ~ £ t Kl J; «9 , 5 3 1 (120 mg, 0.300 mmol) klRIMb£4& 5 

4 0 (87.2 mg, 66%) &3fc-&mfck UT#fc B 

iH NMR (CDCI3, 8 ppm): 1.70-2.00 (m, 4H), 3.10-3.20 (m, 1H), 3.49 (ddd, J = 2.7, 
11.3, 11.3 Hz, 2H), 3.73 (s, 2H), 4.04 (ddd, J = 2.7, 3.5, 11.3 Hz, 2H), 4.16 (s, 4H), 
6.55 (dd, J = 1.9, 3.8 Hz, IH), 7.20-7.30 (m, 4H), 7.54 (dd, J = 0.8, 1.9 Hz, IH), 7.77 
(dd, J = 0.8, 3.8 Hz, 1H). 
APCIMS m/z: [M+H] + 438. 

immm 541] 

N- [4- (2— -5 - (7 f 7 t Kn t°7 V - 4 

-S—A,- 2 —T /V] - 2 - (f7/ y v^- 3 -4;V) Tir h T 5 K (>fb^ 5 4 1) 
5 3 3 t mMK It, f-;V7 5 y<D THF «? Kl^T V V V>y 

(0.071 mL, 0.90 mmol) £rfflV\ i?xf;kx- tvVT? — 1"5 £ t> , 

fc-£#> 5 3 1 (120 mg, 0.300 mmol) 3&> 6> WlBYfc-^Kl 5 4 1 (70.7 mg, 58%) Srg 

m NMR (CDCls, 8 ppm): 1.75-2.00 (m, 4H), 2.96-3.03 (m, 2H), 3.10-3.20 (m, 3H), 
3.37 (s, 2H), 3.49 (ddd, J = 3.0, 11.6, 11.6 Hz, 2H), 4.04 (ddd, J = 3.0, 4.0, 11.6 Hz, 
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2H), 4.04 (s, 2H), 6.58 (dd, J = 1.9, 3.5 Hz, 1H), 7.59 (dd, 0.8, 1.9 Hz, 1H), 7.82 
(dd, J = 0.8, 3.5 Hz, 1H), 10.71 (br s, 1H). 
APCIMS m/z: [M+H]+ 408. 

immm 542] 

N- [4- (2-^yyV) -5— (rh7t Knt°7y-4 — f/l^/V/K^/V) 
y ' — A* — 2 — f IV] - 2 - V i?S T-fr h T 5; K (ik&m 5 4 2) 

MMM 5 3 3 t l^l^^ lt, ^;vt 5: thf l«of^^ •? m y v 5 ^ 

(0.09 mL, 0.9 mmol) 3rfflV\ -Jzx-=?-/V^—<t;W ]} X ? ]) r. t tn <fc 9 ^ 

^ 5 3 1 (120 mg, 0.300 minol) ^MHf3^^#l 5 4 2 (78.5 mg, 65%) SrgfcH 

*H NMR (DMSO-de, 8 ppm): 1.35-1.45 (m, 2H), 1.50-1.80 (m, 8H), 3.05-3.20 (m, 
1H), 3.29 (s, 2H), 3.30-3.50 (m, 6H), 3.87 (ddd, J = 2.4, 3.8, 11.6 Hz, 2H), 6.68 (dd, 
J = 1.9, 3.5 Hz, 1H), 7.39 (dd, J = 0.5, 3.5 Hz, 1H), 7.88 (dd, J = 0.5, 1.9 Hz, 1H). 
APCIMS m/z: [M+H] + 404. 
|Rb&: 146-147 °C. 
IM1MM 5 4 3] 

N- [4- (2— -5— (T h7t Kn \?=7l/— 4— ^ /Vjj ;Vi$~;V) =f~T 

— i ;V\ - 2- (4 — Kn^r^tViJi?/) TirfT5 K 5 4 

3) 

HffiM 5 3 3 iUilt It, ^ ^<D THF ?»<Z>f^ 9 4 - t Kn * 

VtXU^y (92 mg, 0.90 mmol) 3rffll\ ^xf-;i/x^r^-eHISSt5 - i 
<£ «9 , ffc^ 5 3 1 (120 mg, 0.300 mmol) ^Mlffrfb-^ 5 4 3 (79.2 mg, 63%) 

*H NMR (DMSO-de, 8 ppm): 1.30-1.50 (m, 2H), 1.50-1.75 (m, 6H), 2.28 (ddd, J = 
2.4, 9.7, 12.1 Hz, 2H), 2.80-2.90 (m, 2H), 3.10-3.22 (m, 1H), 3.30-3.50 (m, 4H), 3.33 
(s, 2H), 3.83-3.92 (m, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, 1H), 7.39 (dd, J = 0.8, 3.5 Hz, 
1H), 7.88 (dd, J = 0.8, 1.9 Hz, 1H). 
APCIMS m/z: [M+H] + 420. 
178-180 "C. 
miMffl 5 4 4] 

N- [4- (2-^ y/V) -5 — (^h^fc Kn M*?^- 4-4 JV3>/Vt$~/V) =f~T 
y\_^_ 2 — <;V~\ - 2- (3 — t Ko^ixt 0 -<y^y) Ti?hT5; K (^1^3 5 4 
4) 

mmm 5 3 3 1 mmz lt, f-;vr 5 >-<d thf &m<ofot> <9 m 3 - 1 Kn^ 



321 



WO 2005/063743 PCT/JP2004/019778 

1 (120 mg, 0.300 mraol) i>> t>fetfci\&t& 5 4 4 (78.5 mg, 65%) &&&mfc£ b 
T#7C 0 

iH NMR (CDC1 3 , 8 ppm): 1.75-2.00 (m, 8H), 2.45-2.60 "(m, 2H), 2.55-2.70 (m, 1H), 
2.82 (dd, J = 2.4, 8.1 Hz, 1H), 3.10-3.20 (m, 1H), 3.31 (s, 2H), 3.48 (ddd, J = 2.7, 
11.3, 11.3 Hz, 2H), 3.80-3.95 (m, 1H), 4.03 (ddd, J = 2.4, 4.0, 11.3 Hz, 2H), 6.57 (dd, 
J = 1.6, 3.2 Hz, 1H), 7.58 (d, J = 1.6 Hz, 1H), 7.74 (d, J = 3.2 Hz, 1H). 
APCIMS m/z: [M+H]+ 420. 

mmm 545] 

N- [4- (2-7JJ/V) -5 - (r f 7 t Kn t°y y- 4 =f~T 
y*— As- 2-' f/Kl -2 - (4-y h^fi/txy^/) T± hT^ K Wb-gHfe5 4 5) 
it&ms 3 1 (120mg, 0.300mmol) :feJ;U?4-y h^v^t^y v?ylii (139 
mg, 0.900 mmol) =£r THF (4 mL) \ZUM U h U xf;V7 ^ y (0.140 mL, 0.990 
mmol) IrlTUt, Sat? 1.5 B#P^#b7^ 0 KiSWSr«JBET-e«Jl6U^ %bti1t. 
18M£&$'V XffA'JjyJ*? n^r F^77^- (^nP*;WA : y ^y — /V<=49 : 1) 

tiiu, y y°n tv^— 7vvt ^^-/voc— ^/v^^s^^^-e y ^ 7 v —1-5 

Z.b\Z.£*) WMit-^-m 5 4 5 (96.0 mg, 74%) £ #,HK£ bT#7c Q 
iH NMR (DMSOd 6 , 8 ppm): 1.40-1.85 (m, 8H), 2.32 (ddd, J = 2.7, 9.2, 11.6 Hz, 
2H), 2.70-2.80 (m, 2H), 3.22 (s, 3H), 3.30-3.80 (m, 4H), 3.34 (s, 2H), 3.87 (ddd, J = 
2.2, 4.3, 11.3 Hz, 2H), 6.69 (dd, J = 1.6, 3.5 Hz, IH), 7.39 (dd, J = 0.8, 3.5 Hz, IH), 
7.88 (dd, J = 0.8, 1.6 Hz, IH). 
APCIMS m/z: [M+H] + 434. 
M1&: 109-111 °C. 
IMMFl 5 4 6] 

N- [4- (2 -^U/v) -5 - (t b 7 t Kn t°7 y - 4 -y ;^;^^^) 
y*— /y-2— <?v\ -2— (4-t ^n^y-4-yf-;i/t°^yy7) T^hT^ K 

(tt&m 5 4 6) 

mmm 5 3 3 1 mm^ ut, ^-jvt ^ thf &m<z>ftt> t> k 4 - 1 kp^ 

v-- 4 -y f-/vt°^y v^^ffiiv >yy yyn tv^— tvv-t? y ^ 9 y — r t \z. 

<t 9 s 5 3 1 (120 mg, 0.300 mmol) 7> MUffl^-^ 5 4 6 (105 mg, 81%) 

*H NMR (CDCla, 8 ppm): 1.11 (s, 3H), 1.45-1.75 (m, 8H), 2.50-2.55 (m, 4H), 
3.10-3.20 (m, IH), 3.34 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H), 3.34 (s, 2H), 3.87 (ddd, J = 
2.7, 4.3, 11.3 Hz, 2H), 6.68 (dd, J = 1.6, 3.5 Hz, IH), 7.39 (dd, J = 0.5, 3.5 Hz, IH), 
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7.88 (dd, J = 0.5, 1.6 Hz, 1H). 
APCIMS m/z: [M+H]+ 434. 
Bt&: 151-153 °C. 

immm 547] * 

N- [4- (2-7 ]);v) -5- (f h 7 t Kd t 7 4 *f~T 
A— 2-^/Kl -2- (3-t Kndr^^t^yv?/) TirhT^K Ofk^ 



5 3 3 i HHUfc: Lt, Vt-f-flsT 5 THF ^Oft*? tHc 3 - fc Kd^ 
is* f/l't^y^y (104 mg, 0.900 mmol) 3rfflV\ y7°n fcT/V^— ^/V^S 

£ £ J; <9 > fc<£^ 5 3 1 (120 mg, 0.300 mmol) frhWMik^ 5 4 7 
(79.8 mg, 61%) %Wt%&mfctL-Cm>fz.o 
iH NMR (CDCI3, 8 ppm): 1.60-2.00 (in, 9H), 2.08-2.18 (m, 1H), 2.18-2.38 (m, 1H), 
2.71-2.9l(m, 1H), 2.94 (dd, J = 1.6; 10.8 Hz, 1H), 3.10-3.20 (m, 1H), 3.28 (s, 2H), 
3.48 (ddd, J = 3.0, 11.3, 11.3 Hz, 2H), 3.50-3.64 (m, 2H), 4.04 (ddd, J = 3.0, 4.0, 
11.3 Hz, 2H), 6.57 (dd, J = 1.6, 3.5 Hz, 1H), 7.59 (dd, J = 0.8, 1.6 Hz, 1H), 7.76 (dd, 
J = 0.8, 3.5 Hz, 1H). 
APCIMS m/z: [M+H]+ 434. 



immm 5 4 8] 

N— [4- (2- 7 V jV) —5— (7 h 7 t Kn t°7 ^~ 4 -^f/V^/V^^/V) 
7—^-2-4^1 -2 - 7th75 K (ikS 

tl5 4 8) 

mmm 5 3 3 1 mmz. u-c, ^ >-<d thf mwt(Di\t> ^t4-t kp^ 

v'pif-zV^U^y (104 mg, 0.900 mmol) SrJ3V\ ^xf-;kx-r;H:fllSIt 
& r t K i D , fc-g^ 5 3 1 (120 mg, O.300 mmol) 5 4 8 (104 mg, 

80%) %&&mfck b-C#7t 0 

iH NMR (CDCI3, 8 ppm): 1.30-1.60 (m, 3H), 1.70-2.00 (m, 8H), 2.31 (ddd, J = 2.4, 
11.9, 11.9 Hz, 2H), 2.86-2.96 (m, 2H), 3.10-3.20 (m, IH), 3.28 (s, 2H), 3.48 (ddd, J 
= 3.0, 11.6, 11.6 Hz, 2H), 3.55 (d, J = 3.5 Hz, 2H), 4.04 (ddd, J = 3.0, 4.0, 11.6 Hz, 
2H), 6.58 (dd, J = 1.6, 3.5 Hz, IH), 7.59 (dd, J = 0.8, 1.6 Hz, IH), 7.77 (dd, J = 0.8, 
3.5 Hz, IH). 

APCIMS m/z: [M+H] + 434. 

iMMm 549] 

N— [4- (2-^P/l^) -5- (T h^fc KPt'7y-4-^/V^;V^ /V) 

2 — f/V] - 2- [4- (2— t Ko^r^o/^- 2 — i M t^pi?/] 



^5 4 7) 
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Tir h7 5K (4h&%) 5 4 9) 

MMM 5 3 3 t v>y f/VT 5: THF &&[<Dftt> 19 4 - ( 2 - fc 

Kpdf-^p/N°y- 2-^/1^) tvp^y (130 mg, 0.900 mmol) £fflV\ S 

—/vt ^xf/n-T/wl^i-e M7ii — i-S'r tti;^ 3 1 

(120 mg, 0.300 mmol) 4 9 (121 mg, 87%) £r6#,HI#:£ LT 

iH NMR (CDCls, 8 ppm): 1.22 (s, 6H), 1.40-1.60 (m, 4H), 1.70-2.00 (m, 6H), 2.26 
(ddd, J = 2.2, 11.3, 11.3 Hz, 2H) 2.93-3.00 (m, 2H), 3.05-3.15 (m, IH), 3.27 (s, 2H), 
3.49 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H), 4.03 (ddd, J = 2.7, 3.8, 11.3 Hz, 2H), 6.57 (dd, 
J = 1.6, 3.5 Hz, IH), 7.59 (dd, J = 0.8, 1.6 Hz, IH), 7.79 (dd, J = 0.8, 3.5 Hz, IH). 
APCIMS m/z: [M+H] + 462. 

immm 550] 

N- [4- (2-7U/V) -5- (7 h 7 t Kn tf 7 ^- 4 -^/^M'^) =f~T 
y*— ;V-2 — f/Kl -2- [4- (2 — t Kn^i/-2-^^V7°n tVV) fc^pv* 
y] 7tb7 5K Ofi^5 5 5 0) 

HJfeM 5 3 3 ^ HHUte IT, 5 V(D THF i^Oftfc D K 4 - ( 2 - t 

Kn 3r v-- 2 - ^ "f-tvyu \f)V) U (142 mg, 0.900 mmol) &\R3V\ 

7VW-eSifeift1-5 - £ HI «t 19 , -fb-a-^J 5 3 1 (120 mg, 0.300 mmol) frh 
W&k&toZ 5 0 (108 mg, 76%) LT#t 0 

iH NMR (CDCI3, 8 ppm): 1.26 (s, 6H), 1.40-1.70 (m, 3H), 1.70-2.00 (m, 8H), 
2.27-2.34 (m, 2H), 2.80-2.90 (m, 2H), 3.10-3.20 (m, IH), 3.25 (s, 2H), 3.42-3.54 (m, 
3H), 3.99-4.09 (m, 2H), 6.57 (dd, J = 1.6, 3.5 Hz, IH), 7.59 (d, J = 1.6 Hz, IH), 7.78 
(d, J = 3.5 Hz, IH). 
APCIMS m/z: IM+H] + 476. 

mmm 551] 

N- [4- (2-7D/1/) -5- (t h 7 t Kn t°7 y- 4 -^/i/^/k/jf^/l/) =f~T 

y—/v- 2 -j>v\ - 2 - [4 - ( i - t°n v *?=./v) t°-<y v?;]7th7^; K Wb 

£^ 5 5 1) 

^IJ6M 5 3 3fc L"C N f/V7 5 ^<£> THF SJROttib ?) 4 - ( 1 - fcT 

n I) ^rvlO tXj)^ (140 mg, 0.900 mmol) £rJlV\ v?xf-;Wx- tVI^C D * 
7 y — r 6 r. £ (31 «fc D s tt&m 5 3 1 (120 mg, 0.300 mmol) frbMtttk&yo 5 5 
1 (55.1 mg, 39%) ■%tym&mfeb b-C#fc 0 

!H NMR (DMSO-de, 8 ppm): 1.30-1.75 (m, 12H), 1.95-2.05 (m, IH), 2.10-2.20 (m, 
2H), 2.70-2.85 (m, 2H), 3.10-3.20 (m, IH), 3.25-3.40 (m, 8H), 3.83-3.93 (m, 2H), 
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6.68 (dd, J = 1.6, 3.2 Hz, 1H), 7.39 (d, J = 3.2 Hz, 1H), 7.88 (d, J = 1.6 Hz, 1H). 
ESIMS m/z: [M+H] + 473. 
It&: 183-184 °C. 
IMM&i 5 5 2]- 

N- [4- (2-7U;V) - 5— (rf7t Knt°7>'-4 — i ;Vi$=.jV) =f-T 
y*— ;V-2.-s(;V\ -2- tvy i?y) TirbT^K (M%5 5 

2) 

HJfcM 5 3 3 t mWkfc LT, 5 >-<7> THF m%L<Dftt> <9 K 4 - t 9 ^ JJ 

y t°^y (152 mg, 0.900 mmol) ^MV\ x^y-^t v^^-/V^— tvW)$S 

V * V V — r % h \Z. J: 9 N -ft^#7 5 3 1 (120 mg, 0.300 mmol) frbM 
lB-fb^5 5 2 (82.7 mg, 57%) 3tW&&mVft LT#fc 0 

!H NMR (DMSO-de, 8 ppm): 1.30-1.75 (m, 12H), 2.13-2.20 (m, 2H), 2.50-2.60 (m, 
3H), 2.80-2.95 (m, 2H), 3.15-3.25 (m, 1H), 3.25-3.40 (m, 6H), 3.33 (s, 2H), 
3.83-3.93 (m, 2H), 6.69 (dd, J = 1.6, 3.5 Hz, 1H), 7.39 (dd, J = 0.8, 3.5 Hz, 1H), 7.88 
(dd, J = 0.8, 1.6 Hz, 1H). 
APCIMS m/z: [M+H] + 487. 
St£: 177-179 °C. 
IMMM 5 5 3] 

N- [4- (2-7D/1/) —5— (rh7t Knt°7y-4 — f 

2 —i?v\ - 2 - (4 — ^/vt}n y / y *?y ) x-t? h r 5 K (4fr£^ 5 5 

3) 

HJfe^J 5 3 3 i mMfc LT. ^7 5 1/<D THF ft fc> 9 4 V 

J fev<y (153 mg, 0.900 mmol) £rJlV\ s^t^vfai— V X 9 V — i~5 
r £ M £ «9 N 5 3 1 (120 mg, 0.300 mmol) fa hWMitSm 5 5 3 (109 mg, 

75%) &MMM&mfak L-C#fc 0 

*H NMR (DMSO-de, 5 ppm): 1.30-1.55 (m, 2H), 1.55-1.80 (m, 6H), 2.05-2.30 (m, 
3H), 2.44 (t, J = 4.3 Hz, 4H), 2.90 (d, J = 11.6 Hz, 2H), 3.10-3.25 (m, 1H), 3.34 (ddd, 
J = 2.2, 11.3, 11.3 Hz, 2H), 3.34 (s, 2H), 3.56 (t, J = 4.3 Hz, 4H), 3.87 (ddd, J = 2.2, 
3.8, 11.3 Hz, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, 1H), 7.39 (dd, J = 0.5, 3.5 Hz, 1H), 7.88 
(dd, J = 0.5, 1.9 Hz, 1H). 
APCIMS m/z: [M+H] + 489. 
It£: 193-195 °C. 
IMMM 5 5 4] 

2- (1, 4-v ? ^-=3 e -^-8-7'if^t 0 n [4. 5] f^^-8-4M -N- [4 
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- (2-7D/1/) -5 - (r h 7 t Ko t°7 V- 4 f7y-^- 



HJ£0»J 5 3 3 t mWkfc l/t, v 5 ^ 5 >tf> THF ^^Oftt? S> 1 , 4 - 

^r^r— 8— Tif^t°n [4. 5] 9* # f (0.240 mL, 1.80 mmol) £:JBV\ v^^/V 

T/lsX*V P^V U-t5v^^-t^ it^5 3 1 (120 mg, 0.300 mmol) 
flffiBte^ 5 5 4 (122 mg, 88%) £r6feH!#:£ lT#fc„ 

iH NMR (DMSO-de, 8 ppm): 1.52-1.75 (m, 8H), 2.55-2.70 (m, 4H), 3.15-3.25 (m, 
1H), 3.25-3.35 (m, 2H), 3.37 (s, 2H), 3.86 (s, 4H), 3.86-3.93 (m, 2H), 6.69 (dd, J = 
1.9, 3.5 Hz, IH), 7.39 (d, J = 3.5 Hz, 1H), 7.89 (d, J = 1.9 Hz, 1H). 
APCIMS m/z: [M+H] + 462. 
MA- 186-187 °C. 

immm 555] 

2- (4-^7/txyi;/) -N- [4- (2 — 7U;V) -5- (f f7t KnbT 
7^-4-^/V^/V^^/V) /V-2 — T/k] Tir hT5 K (^^5 5 5) 

§HW!l 5 3 3 i IH#{cl LT S ?y© THF 'ftm<Oftt> V K 4 - 1/7 / t° 

^ U i?l/ (99.0 mg, 0.900 mmol) ^ffiV\ v^^vl^— 7Vl^ ]) X 9 V -t5> £ 
id J; 0 „ ft'&te) 5 3 1 (120 mg, 0.300 mmol) ^ fUfB'f t^#> 5 5 5 (88.9 mg, 69%) 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 6H), 2.65-2.75 (m, 2H), 2.85-3.00 (m, 
IH), 3.10-3.20 (m, 1H), 3.30-3.50 (m, 6H), 3.40 (s, 2H), 3.83-3.93 (m, 2H), 6.69 (dd, 
J = 1.9, 3.5 Hz, IH), 7.40 (d, J = 3.5 Hz, IH), 7.89 (d, J = 1.9 Hz, IH), 12.59 (br s, 
IH). 

APCIMS m/z: [M+H1+ 429. 

immm 5 5 6] 

2- (4, 4-^7;^ntx^^y) -N- [4- (2-7U/V) -5- (rh7 
fc Knt°7y-4 — < ;v$^.;v) f7/ > -;l — 2 — f/V] TirbT^ K Ofb^ 
5 5 6) 

5 4 5 i bT, 4 h =¥v^t°^ U ^V^m^Of^t? «5 4 , 4 - v> 

t°^y v^:^^^ (142 mg, 0.900 mmol) trfflV\ S^^/l^— y 

* 9 y rfcia!), fc-^Nfe 5 3 1 (120 mg, 0.300 mmol) ^HlB-fb^ 5 

5 6 (104 mg, 79%) Sra-feHttt LT#fc„ 

iH NMR (CDCls, 8 ppm): 1.70-2.00 (m, 4H), 2.O0-2.20 (m, 4H), 2.70-2.80 (m, 4H), 
3.05-3.20 (m, IH), 3.37 (s, 2H), 3.47 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H), 4.04 (ddd, J = 
2.7, 4.0, 11.3 Hz, 2H), 6.58 (dd, J = 1.9, 3.8 Hz, IH), 7.59 (d, J = 1.9 Hz, IH), 7.77 



2— f/V] 7± b T 5 K (<ffr£4fe5 5 4) 
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(d, J = 3.8 Hz, 1H), 10.43 (br s, 1H). 1 
APCIMS m/z: [M+H]+ 440. 

mnm 557] 

N- [4- (2-7U/V) -5 - (rb7tKnt°7^ L 4 — ( 

y*— fV—2.-' f/V] -2- (1, 2, 3, 6-Th7t Fn v*y- 1 -^f/V) 7 
•fe h T 5 K (-fb-a^J 5 5 7) 

Hi&$l5 3 3 t^iiat, ^f/V7^y© THF W0.(^Wt> ] O\Z. 1, 2, 3, 
6-Th7t KPt c y^y (0^825 mL, 0.900 mmol) £rfflV\ / — ;Vt -J=^^~ 

;Vx-T/KD,M^lT 4 y * 7 y ~ r. <^ \Z. X «9 , {k-a-^ 5 3 1 (120 mg, 0.300 
mmol) 35»MRIBfl2<a4fe5 5 7 (63.0 mg, 52%) Sr#fc„ 

iH NMR (CDC1 3 , 8 ppm): 1.70-1.95 (m, 4H), 2.20-2.35 (m, 2H), 2.73-2.77 (m, 1H), 
3.05-3.20 (m, 3H), 3.37 (s, 2H), 3.49 (ddd, J = 2.7, 11.6, 11.6 Hz, 2H), 4.04 (ddd, J = 
2.7, 4.0, 11.6 Hz, 2H), 5.60-5.70 Cm, 1H), 5.75-5.85 (m, 1H), 6.57 (dd, J = 1.9, 3.5 
Hz, 1H), 7.59 (d, J = 1.9 Hz, 1H), 7.79 (d, J = 3.5 Hz, 1H). 
APCIMS m/z: [M+H] + 402. 

IMMW 5 5 8], 
N- [4- (2-7U/V) - 5- (rf7t KO't°7^-4—f;^;V^;l') 
y*—;V- 2 — i ;V\ - 2 -^E/V/ft U 7 Ti? h T ^ K (fc&%> 5 5 8) 

ik&!%)4 5 4 (13.9 g, 50.0 mmol) $3£XfihV 5: ^ (15.3 mL, 110 mmol) 

£r THF (200 mL) fcH^U OWn^Ttf^n^ K (8.80 mL, 100 mmol) 
OTHFM (50 mL) IrlTL, SiS."? 1 R#WSM$Lfc„ 0°C7;\ RjtS^m^o^e 
TtWn^ K (17.6 mL, 200 mmol) £>THF?« (100 mL) 5rAg*.T\ £t&"C 
2 ^mWiWVfCo 0°C7:\ R^SKlC^e/V^ V is (61.2 mL, 700 mmol) &&Tfi hV^ 
f/W7 5: ^ (97.6 mL, 700 mmol) (D THF (100 mL) ZMT b"C> Si&T* 30 

^MU^tfco KJSJfcSr* (500 mL) (500 mL) ©Mtli^At, 

fc„ #fetLfca^£v-y #<7VV7J^i^ n-v Y^y^c- (^nn/}N/VA : ^7 — 
/V=97 : 3) 7?»^ U 7 — /V7?S^ B H H -f-§ ^ t £ «9 *W&fb-&4& 5 5 8 (8.17 

g, 40%) «:8fc»feH#£ Ltifc. 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, 1H), 3.33-3.38 (m, 
6H), 3.39 (s, 2H), 3.60 (t, J = 4.6 Hz, 4H), 3.87 (ddd, J = 2.4, 4.0, 11.6 Hz, 2H), 6,71 
(dd, J = 1.6, 3.5 Hz, IH), 7.39 (dd, J = 0.8, 3.5 Hz, IH), 7.89 (dd, J = 0.8, 1.6 Hz, 
IH), 12.63 (br s, IH). 
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APCIMS m/z: [M+H] + 406. 
110-104 °C. 

IMMM 5 5 9] 

2- (cis-2, — N- [4— (2-7D/V) - 5 - (T 

h7t Kn t"^^- 4 — f /V^/l^/K^/V) f7y'^- 2 — r /Kl T-fe h T 5 K (-ft 
5 5 9) 

HI^J 5 3 3 i IrHH^ LT, f^T^ ^(^ THF m^KDiXfr V cis- 2 , 6 
-vM^/l^/l^P (0.110 mL,- 0.900 mmol) £J1V\ m^r / — /W£ ^rn^yVcn 
^T;V©M^l^B B Bt5 ^ ^ £ <9 , <ffc-^t> 5 3 1 (120 mg, 0.300 mmol) 
^^^|B{b^5 5 9 (76.7 mg, 59%) &}>K&&mfc£ UT#fc 0 
iH NMR (CDC1 3 , 8 ppm): 1.18 (d, J = 6.2 Hz, 6H), 1.70-2.00 (m, 4H), 2.00-2.10 (m, 
2H), 2.65-2.80 (m, 4H), 3.05-3.20 (m, 1H), 3.28 (s, 2H), 3.49 (ddd, J = 3.0, 11.3, 
11.3 Hz, 2H), 4.04 (ddd, J = 3.0, 4.0, 11.3 Hz, 2H), 6.58 (dd, J = 1.9, 3.8 Hz, 1H), 
7.60 (dd, J = 0.8, 1.9 Hz, 1H), 7.78 (dd, J = 0.8, 3.8 Hz, 1H), 10.45 (br s, 1H). 
APCIMS m/z: [M+H] + 434. 

mmm 5 6 0 ] 

2- [4- (tevt-y K^rv^/l^—zV) t^^v^^-l — f/V] -N- [4- (2 
— - 5- (rb7t Knt°7y-4 — ;V) ^T^—;v—2—4 

;V\ T-fe hT5 K (^#>5 6 0) 

MMM 5 3 3 b VXs f/V7 5 XD THF mW(Dftfr> (tert- 

Zf t^^v 5 ^ (504 mg, 2.70 mmol) ^JEV\ , -ffr^l 5 3 1 (360 

mg, 504 mmol) frhW^i^^Q 5 6 0 (428 mg, 94%) £r#fc 0 
iH NMR (CDCls, 8 ppm): 1.44 (s, 9H), 1.70-2.00 (m, 4H), 2.57 (t, J = 4.9 Hz, 4H), 
3.05-3.20 (m, IH), 3.32 (s, 2H), 3.49 (ddd, J = 2.7, 11.6, 11.6 Hz, 2H), 3.53 (t, J = 
4.9 Hz, 4H), 4.04 (ddd, J = 2.7, 4.0, 11.6 Hz, 2H), 6.58 (dd, J = 1.9, 3.8 Hz, IH), 
7.59 (dd, J = 0.8, 1.9 Hz, IH), 7.78 (dd, J = 0.8, 3.8 Hz, IH), 10.46 (br s, IH). 
APCIMS m/z: [M+H] + 505. 

mmm 5 e 1 ] 

N- [4- (2-^y/i^) - 5- (rf7t Kn 4 — i jvif^jv) 

V— ;v- 2 — <jv~] - 2- (l - \f-<9 T± h T ^ K (ik&m 5 6 1) 

it^m 5 6 0 (428 mg, 0.849 mmol) £rv^ n n * & 1/ (3 mL) t^L, 0°C 
fb !)7Mo|^ (3mL) ^IBtlX, MT'3^m#Ufc 0 £0»£rMJ£TT? 
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btbt-mmtr^^/U^—T/^ V* 7 V — i~5 ZLbfcS. Q.W8Zfe&t& 5 6 1 (263 
mg, 77%) &#fc 0 

m NMR (CDCls, 8 ppm): 1.50-1.80 (m, 4H), 2.74-2.80 (m, 4H), 3.10-3.20 (m, 1H), 
3.34 (s, 2H), 3.35-3.45 (m, 8H), 3.87 (ddd, J = 2.2, 4.3, 11.1 Hz, 2H), 6.67 (dd, J = 
1.9, 3.5 Hz, 1H), 7.38 (dd, J = 0.5, 3.5 Hz, 1H), 7.87 (dd, J = 0.5, 1.9 Hz, 1H). 
APCIMS m/z: [M+H] + 405. 



IMMffl 5 6 2] 

N— [4- (2-^y/l^) - 5- (T f7t Kot°7y-4--f/^/^;V) 
y*— ;v- 2 — f/v] -2 - (4 - ^^t^^v^v- 1— f/v) TirbT5 K Offr^ 
§5 6 2) 

»M 5 3 3 £ iH^fc LT, v 5 ^ f^T 5 THF «fflSOf^fc» "9 Id 1 - * 
^yvV (0.100 mL, 9.00 mmol) £fflV\ T JV^WifeMi^- Z> - £ £ 

9 , 5 3 1 (120 mg, 0.300 mmol) ^hW^i^^O 5 6 2 (43.4 mg, 35%) 

!H NMR (DMSO-de, 8 ppm): 1.40-1.75 (m, 4H), 2.30-2.45 (m, 4H), 3.10-3.22 (m, 
1H), 3.33 (s, 3H), 3.34-3.50 (m, 8H), 3.87 (ddd, J = 2.2, 12.1, 12.1 Hz, 2H), 6.69 (dd, 
J = 1.9, 3.5 Hz, 1H), 7.39 (dd, J = 0.8, 3.5 Hz, 1H), 7.89 (dd, J = 0,8, 1.9 Hz, 1H). 
APCIMS m/z: [M+H] + 419. 
Bt£: 106-112 °C. 
[*»U5 6 3] 

N- [4- (2-7!)/^) -5- (7f7tKnt°7>-4 — f A-7J/V#~/V) ' f-T 

9—)v-2.-^;V\ -2 - (4 — fy^p tvvtr^^-^^- 1 TirbT^ K 

(ik&m 5 6 3) 

MMM 5 3 3 t tt, *J* ^-JVT % l/(D THF &m<Dftt> 9in-^y7°n 

t:°/VfcV<7 (115 mg, 9.00 mmol) £:JiV\ x^? 7^-/1,^ i/xf^x^r^©?! 
-a-^-e !)^7l) — T 5 r £: J: 5 „ <ft^#> 5 3 1 (120 mg, 0.300 mmol) d> fc* 
fB^#J5 6 3 (85.5 mg, 64%) &®t&mftt ttftfc. 

iH NMR (DMSO-de, 8 ppm): 1.08 (d, J = 6.5 Hz, 6H), 1.70-2.00 (m, 4H), 2.65-2.80 
(m, 9H), 3.05-3.20 (m, 1H), 3.30 (s, 2H), 3.49 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H), 
3.95-4.05 (m, 2H), 6.58 (dd, J = 1.6, 3.2 Hz, 1H), 7.59 (d, J = 1.6 Hz, 1H), 7.79 (d, J 
= 3.2 Hz, 1H). 
APCIMS m/z: [M+H] + 447. 

immm 5 6 4] • 

2- [4- (xh^i/^;l/3j?^) t v<^^_ ! -N- [4- (2-^V 
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;v) -5 - (7h7k Kn K°9>-—4 -H ;v$uVt$=- ;V) f7/^-2 — i As] T 
•fe b T $ K (-fbl^J 5 6 4) 

5 3 3 i LT, 3; THF W^&Wfr 9 Ml -xh^> 

^/VtXy ^ (0.266 mL, 18.0 mmol) ^ 7 -;Vtfl8BBt5 - 

£ <t t> s -ft^#9 5 3 1 (120 mg, 0.300 mmol) 7> b1gf3'ft:^#I 5 6 4 (58.7 mg, 
41%) %&&MW-k LT#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.28 (t, J = 7.0 Hz, 3H), 1.75-2.00 (m, 4H), 2.59 (dd, J 
= 7.5, 7.8 Hz, 4H), 3.05-3.20 (m, 1H), 3.33 (s, 2H), 3.48 (ddd, J = 3.0, 11.6, 11.6 Hz, 
2H), 3.59 (dd, J = 7.5, 7.8 Hz, 4H), 4.04 (ddd, J = 3.0, 4.0, 11.6 Hz, 2H), 4.16 (q, J = 
7.0 Hz, 2H), 6.58 (dd, J = 1.9, 3.8 Hz, 1H), 7.59 (dd, J = 0.5, 1.9 Hz, 1H), 7.78 (dd, J 
= 0.5, 3.8 Hz, 1H), 10.44 (br s, 1H). 
APCIMS m/z: [M+H] + 477. 

immm 5 6 5] 

N- [4- (2-^U/W -5- (7f7tFnt , 7i/-4-^/^/V^/V) =f~T 
y—Sl,- 2-^f/K] - 2- [4- (2-tKn 2 - ^ 9v^°u S? 

y- 1 — f ;V\ Ti? h T ^ K {\Y&m 5 6 5 ) 

MMM 5 3 3 t tt, *J~jVT 3 XD THF m&<Oftt> 19 \ZL 2 - fc Kn^r 

v/- 2 — p< ^/l^n \£;V\f^ v 5 ^ (143 mg, 9.00 mmol) &\JEV\ v>-f y^o 
x-f/V t ^^t y !J ^7 y —t"5 - «fc t) ^b-^46»5 3 1 (120 mg, 

0.300 mmol) 7^fe*ffE<fb^ 5 6 5 (112 mg, 78%) 2r#8*£fe@#:£ LT#7c 0 
iH NMR (DMSO-de, 8 ppm): 1.07 (s, 6H), 1.50-1.80 (m, 4H), 2.48-2.58 (m, 4H), 
3.10-3.40 (m, 10H), 3.38 (s, 2H), 3.83-3.92 (m, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, 1H), 
7.39 (d, J = 3.5 Hz, 1H), 7.88 (d, J = 1.9 Hz, 1H). 
APCIMS m/z: [M+H] + 477. 
106-108 °C. 

mmm 5 6 6] 

N- [4- (2-7U/V) -5- (rh7tKat'7^-4 — i f-y 

/V- 2 — f/V] - 2- [4- (2-tKn^^-2-^f;V7°ot» fcf^S? 
1 — f/Kl Ti? fT^ K tffr£fc»5 6 6) 

mmm 533^ tt, f^r 5 ^© thf v&m<oftt> vk2-?< 

- 2 -^Wo fcWfcXy^V (155 mg, 9.00 mmol) &JEV\ ^y7°nt>x 

-7^^^f y©wit? y ^ 7 y — r & r £ &e: «t 9, {^531 (i20mg, 

0.300 mmol) i^ffl^^ 5 6 6 (66.5 mg, 45%) ^M#itt#fco 
iH NMR (DMSO-de, 8 ppm): 1.08 (s, 6H), 1.50-1.80 (m, 4H), 2.51-2.53 (m, 4H), 
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3.07 (s, 3H), 3.10-3.22 (m, 3H), 3.30-3.45 (m, 6H), 3.32 (s, 2H), 3.83-3.92 (m, 2H), 
6.69 (dd, J = 1.9, 3.5 Hz, 1H), 7.39 (d, J = 3.5 Hz, 1H), 7.88 (d, J = 1.9 Hz, 1H). 
APCIMS m/z: [M+H]+ 491. 
H&ft: 105-107 °C. 

immm 5 6 7]- 

N- [4- (2-7U/V) - 5- (Th7tFnt"7y-4 — < jVJj 
V*—;V- 2 -4 >V\ - 2- {4- [ ( 1 - 7 Y**/*/? n fc°/P) p< <3vl>] 
v^-l-^W TirbT^K (ft^*5 6 7) 

mmm 5 33 1 na^m lt, >m 5 thf m&<Dtt& v^i- [( 1 - 

7 h^r^n^ntVu) 7 <?vl>] tf^v^ (154 mg, 9.00 mmol) ^ 

y — i?rc^/i>3i— ^/K^jB^iSE-e y * 7 y — t-s r £ £ t> . 531 

(120 mg, 0.300 mmol) frhWMit&m 5 6 7 (56.0 mg, 38%) *$m&MW-h U 

iH NMR (DMSO-de, 8 ppm): 0.40-0.44 (m, 2H), 0.65-0.69 (m, 2H), 1.50-1.80 (m, 
4H), 2.46 (s, 2H), 2.49-2.55 (m, 4H), 3.10-3.20 (m, 1H), 3.20 (s, 3H), 3.30-3.80 (m, 
6H), 3.33 (s, 2H), 3.83-3.92 (m, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, 1H), 7.39 (d, J = 3.5 
Hz, 1H), 7.88 (d, J = 1.9 Hz, 1H). 
APCIMS m/z: [M+H] + 489. 
WM> 155-157 °C. 
, IMMffil 5 6 8] 

N- [4- (2-7D /V) -5 - (r b 7 t Kn t°7 ^- 4 — f M=-;V) =f~T 
/-/V-2-^/V]-2-[(7R, 8 a S) -7-7 h^S^^fc Kn n [1, 
2 -a] f^v^- 2— f/K| TirbT^K (ft^i5 6 8) 

5 3 3 £ mWkfc UT, ^7 f;l/r 5 l/(D THP»?ROf^*3 t) Id^feftS ( 7 
R, 8 a S) Kp^pp [1, 2- a] fc^v 5 ^ (141 mg, 

9.00 mmol) ^m^/v^— fVi^fSJNnlfJ-S n £ <fc «5 ,A^m 5 3 1 (120 

mg, 0.300 mmol) ^bWflBfb^ 5 6 8 (63.2 mg, 44%) &r fi#,HH££ tt#fc 0 
iH NMR (DMSO-de, 8 ppm): 1.40-1.80 (m, 7H), 1.95-2.05 (m, 2H), 2.20-2.35 (m, 
2H), 2.70-2.97 (m, 4H), 3.15-3.20 (m, 1H), 3.16 (s, 3H), 3.25-3.40 (m, IH), 3.38 (s, 
2H), 3.83-3.93 (m, 4H), 6.69 (dd, J = 1.9, 3.5 Hz, IH), 7.39 (d, J = 3.5 Hz, IH), 7.88 
(d, J = 1.9 Hz, IH). 
APCIMS m/z: [M+H] + 475. 
IMMW 5 6 9] 

N- [4- (2-7U/V) - 5- (T h7t t°9^-4— 4 jVft jVi$~;v) 
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9—;V-2—^jV\ -2— [(7 S, 8aS) -7-t Ka^^^t Knk°Pn 
[1, 2- a] t°7^>'-2— TirhT^K (ft^fe5 6 9) 

5 3 1 (120 mg, 0.300 mmol) & THF (2 mL) U ( 7 S , 8 a S ) 

-7- (rb7t Knt°7y-2 — fA-) t^t^^'tKPifnn [1, 2 — a] 
t°7v?^ (204 mg, 0.900 mmol) ^OiT, ^B.*^ 2.5 R£fUHf#Lfc 0 ^J&^&M 
flETT?i*B!U %t>ft1tfim%^# S—;\> (3mL) fc^L^ 2mol/L^^ (3 mL) 
^*P^T, ^^.«#U/^ 0 KJS^^ffT-e^L, ^b^cMSrTK^^ 
A U 2mol/L tKH^-T" h V !7 AtM§^7? pH 8 fcBHSE Lfc^, ^ n n *;VAttt 

m l 7t Q mmm &&m& l , ^ ^ ^ ^ l % iSHESrWE 

&\ J — /V=23 : 2) 7?ftML, ^ / *-/l> t ^f^--' S 
fe B si-S rtfcj;!) fUfB^-a^ 5 6 9 (46.5 mg, 34%) <£r#fc 0 
iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 6H), 1.90-2.00 (m, 2H), 2.10-2.20 (m, 
3H), 2.35-2.45 (m, 2H), 2.45-2.50 (m, 1H), 3.10-3.20 (m, 1H), 3.30-3.50 (m, 3H), 
3.34 (s, 2H), 3.83-3.92 (m, 2H), 4.14-4.20 (m, 1H), 6.69 (dd, J = 1.9, 3.5 Hz, 1H), 
7.39 (d, J = 3.5 Hz, 1H), 7.89 (d, J = 1.9 Hz, 1H). 
APCIMS m/z: [M+H] + 461. 
IMMffl 5 7 0] 

N- [4- (2-7U/V) - 5- (f h7tKnt°77-4 ( 

/V-2— f/V] -2- [2, 1-c] [1, 4] f-Tv 5 

^-8-- f/K] TtbT^ K (1^*5 7 0) 

MMW 5 3 3 t mm?- L-T, ^/PT ^ ^(D THF MWcOiXt> «9 \Z.-^%hfi^>^T 
^tFPt"7^; [2, l-c] [1, 4] fTv^y (143 mg, 9.00 mmol) £rffl 
V\ 7if/Vx- ^/V7?W^ a H 0 -r5 i^ta^ -ffc^ 5 3 1 (120 mg, 0.300 mmol) 
^£>fIWE'fba^5 7 0 (113 mg, 79%) <Sr#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 1.95-2.00 (m, 1H), 2.05-2.40 (m, 
6H), 2.55-2.80 (m, 4H), 2.95-3.05 (m, 1H), 3.10-3.20 (m, 1H), 3.30-3.50 (m, 5H), 
3.83-3.93 (m, 2H), 6.69 (dd, J = 1.6, 3.2 Hz, 1H), 7.39 (d, J = 3.2 Hz, 1H), 7.88 (d, J 
= 1.6 Hz, 1H), 12.60 (br s, 1H). 
APCIMS m/z: [M+H] + 477. 

mmn 571] 

N- [4- (2-7U/V) -5- (t b 7 t Kn t°7 ^- 4 "f~T 

y—;V—2--(/V] -2 - [4- (7h7t Kn t°9^-4 — -f/V) tf^v^-l 
— f/17] Tir hT^ K Wk-a*#J5 7 1) 
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mmn 533^ wm.K tt, v*^/*? 5 thf ^m<o^t> 9 hriz> 1 

- (fh7t Kot?7V-4-^/l') (154 mg, 9.00 mmol) 

^ y —/i- £ i;xf;i/x-f^o?IMlT V * 7 y — 1~ £ - i J: D . 5 3 1 

(120 mg, 0.300 mmol) frbWMi\&%0 5 7 1 (79.8 mg, 54%) $r#fc 0 
iH NMR (CDC1 3 , 5 ppm): 1.75-2.00 (m, 6H), 2.75-2.85 (m, 45H), 3.05-3.20 (ax, 1H), 
3.31 (s, 2H), 3.36-3.54 (m, 6H), 4.00-4.10 (m, 8H), 6.58 (dd, J = 1.9, 3.5 Hz, 1H), 
7.60 (dd, J = 0.8, 1.9 Hz, 1H), 7.79 (dd, J = 0.8, 3.5 Hz, 1H). 
APCIMS m/z: [M+H] + 489. 

mmm 572] 

N- [4- (2-7!)^) -5 - (rh7t Fnt°7y-4 — (A'#A'tf=z /V) =^T 

7V-2 — OV\ -2- (4-^yi-7^t.Fot°7v > / [2, 1-c] [1, 
4] — 7"feb7 5 K »5 7 2) 

^IJfefll 5 3 3 ^ l^ilfc LT, *?**J-JVT % ^co THF ?«©f^ 9 fc-CW&jf-LS 4 
-^y^^tKnt°7v ? ;.[2, 1-c] [1, 4] ^-^i^v?^ (141 mg, 9.00 
mmol) SrfflV\ ^ J — yP-T?#^ H B B i-§ r ^^«t <9 , ^^15 3 1 (120 mg, 0.300 
mmol) i>*t>Wfctt&to5 7 2 (127 mg, 89%) 3r8fcBKfe@#:£ LT#fc 0 
iH NMR (CDC1 3 , 8 ppm): 1.75-2.00 (m, 4H), 2.29 (dd, J = 11.0, 11.0 Hz, 1H), 2.41 
(ddd, J = 3.6, 11.0, 11.0 Hz, IH), 2.75-2.88 (m, IH), 2.88-3.00 (m, 2H), 3.05-3.20 (m, 
IH), 3.37 (s, 2H), 3.49 (ddd, J = 2.7, 11.0, 11.0 Hz, 2H), 3.55 (dd, J = 7.0, 11.0 Hz, 
IH), 3.65-3.80 (m, IH), 3.96-4.08 (m, 3H), 4.18 (d, J = 7.0 Hz, 2H), 4.66 (dd, J = 2.7, 
11.9 Hz, IH), 6.59 (dd, J = 1.9, 3.8 Hz, IH), 7.60 (d, J = 1.9 Hz, IH), 7.78 (d, J = 3.8 
Hz, IH), 10.35 (br s, IH). 
APCIMS m/z: [M+H] + 475. 

mmm 573] 

N- [4- (2-7D/V) - 5- irr h7t.Kn fc°7V-4-^/V#A'^A0 

y*— /v- 2 f/Kl -2- [2, l-c] [1, 4] 

8 — Y AO Ti? hT 5 K (ft&m 5 7 3) 

mmm 5 3 3 ^ n^tc lt, ^-jvt ^ ><o thf mm<Dixt> <9 fcx*nb&iz>* 

^^tFnt°7^y [2, 1-c] [1, 4] ^D-v^ (128 mg, 9.00 mmol) £r 
JBv\ rc^ / — /Vt?H5Bfft-t-5 r. £ iZ X <9 % ffrgMfe 5 3 1 (120 mg, 0.300 mmol) 
d»&*IBft;#*b5 7 3 (75.8 mg, 55%) Sr#/t 0 

!H NMR (CDCI3, 8 ppm): 1.70-2.00 (m, 4H), 2.11 (dd, J = 13.2, 13.2 Hz, IH), 
2.35-2.85 (m, 8H), 3.05-3.20 (m, IH), 3.23 (dd, J = 13.2, 13.2 Hz, IH), 3.30 (s, 2H), 
3.48 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H), 3.60-3.72 (m, 2H), 3.88 (dd, J = 3.5, 11.1 Hz, 
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1H), 4.04 (ddd, J = 2.7, 4.0, 11.3 Hz, 2H), 6.58. (dd, J = 1.6, 3.5, Hz, 1H), 7.60 (dd, J 
= 0.8, 1.6 Hz, 1H), 7.78 (dd, J = 0.8, 3.5 Hz, 1H), 10.46 (br s, 1H). 
APCIMS m/z: [M+H] + 461. 

immm 574] 

N— [4- -5 - (r h7t Knt 0 7>-4--f;^;^/V) 

■^—;v—2-^;v] -2 - (1 -^^/v-2-^-^y t°^7v ? ^-4--f/v) Tir h 
T$K (it&m 5 7 4) 

mmm 533 1 mm^ l-c, ^^^vt 5 ^<d thf m&<ottt> <o 1 ^?v- 

2-^y^7^ (103 mg, 0.900 mmol) ^9 J — sUb v^^vl^— 

TA'<Dm&i®6itVm&&'tZ itia!), \Y&m 5 3 1 (120 mg, 0.300 mmol) 

bmmib^m 574 (86.1 mg, 66%) &y*&m#k b-r#fc 0 

iH NMR (CDC1 3 , 8 ppm): 1.75-2.00 (m, 4H), 2.92 (dd, J = 5.1, 5.6 Hz, 2H), 3.02 (s, 
3H), 3.10-3.20 (m, 1H), 3.32 (s, 2H), 3.41 (s, 2H), 3.45 (dd, J = 5.1, 5.6 Hz, 2H), 
3.48 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H), 4.04 (ddd, J = 2.7, 4.0, 11.3 Hz, 2H), 6.57 (dd, 
J = 1.9, 3.8 Hz, 1H), 7.59 (dd, J = 0.8, 1.9 Hz, 1H), 7.79 (dd, J = 0.8, 3.8 Hz, 1H), 
10.40 (br s, 1H). 
APCIMS m/z: [M+H] + 433. 
[MWft 5 7 5] 

N- [4- (2-7U/V) -5- (-^ h^t Knfc°7^-4-^/V7J/V^— /V) =^T 
y—/]y-2-4^1 —2 — (1, Rn^lHf fc°>--4 Xir hT 

$ K Uk&fo 5 7 5) 

T"^^>1ttifeift (125 mg, 0.900 mmol) 3rJBV\ i^^vlcn— x/Wt? V X =7 V — f 
§ £ £ fc: J: 9 „ -ffrg^ 5 3 1 (120 mg, 0.300 mmol) i>> bMfoik&Vo 5 7 5 (83.5 mg, 
66%) %&&MW-t UT#fc 0 

!H NMR (CDCla, 8 ppm): 1.70-2.00 (m, 6H), 2.86-2.93 (m, 4H), 3.10-3.20 (m, 1H), 
3.47 (s, 2H), 3.48 (ddd, J = 2.7, 11.1, 11.1 Hz, 2H), 3.75-3.87 (m, 4H), 4.03 (ddd, J = 
2.7, 3.7, 11.1 Hz, 2H), 6.57 (dd, J = 1.9, 3.5 Hz, 1H), 7.59 (d, J = 1.9 Hz, 1H), 7.78 
(d, J = 3.5 Hz, 1H). 
APCIMS m/z: IM+H] + 420. 

mmm 576] 

N- [4- (2-7>l;v) -5 - (7b7tKnt°7y-4 — i 

V*—/V-2-4;V\ -2- (4-^^vV-l, 4-^Tif/-^- 1 — iJV) T-tehT 

=• K (<ffr&*J 5 7 6) 
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mnm 5 3 3 1 mu\^ it, ^ f>r 5 ><d thf m-wt<Dftt> v k 1 - ^ j-jv- 

1, 4 -v^Tif^V (143 mg, 9.00 mmol) £rJll\ ^ / — /V£ i^^/Vrc— -tvV 
©?I^ItSi B lt§ - £ \Z. «t <9 , 5 3 1 (120 mg, 0.300 mmol) frbW; 

5 7 6 (50.3 mg, 39%) £r#fc„ 
iH NMR (DMSOde, 8 ppm): 1.50-1.80 (m, 4H), 1.85-2.00 (m, 2H), 2.78 (s, 3H), 
2.80-2.90 (m, 2H), 2.95-3.05 (m, 2H), 3.10-3.20 (m, 1H), 3.30-3.45 (m, 6H), 3.62 (s, 
2H), 3.83-3.93 (m, 2H), 6.69 (dd, J = 1.6, 3.5 Hz, 1H), 7.40 (d, J = 3.5 Hz, 1H), 7.89 
(d, J = 1.6 Hz, 1H). 
APCIMS m/z: [M+H] + 433. 
MM.: 94-96 °C. 

mmm 577] 

N- [4- (2-^y/V) -5- (fh7tKnt°7y-4 — <;V%;V7$~M 

— f/U] -2 - (T^^y-l->f/l'75;) TirhT^ K Ofb^l 

5 7 7) 

^JfeM 5 3 3 t UT, >M TvWT 5; ^(D THF Wtfc(Dftfr> -7^y 

f-^T^y (136 mg, 9.00 mmol) £r/Bl\ • TVVe U ;* 7 U *— t*5 £ t 
K£<9, \Y&m 5 3 1 (120 mg, 0.300 mmol) frh&Wfc&tyl 5 7 7 (92.6 mg, 66%) 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 16H), 2.00-2.05 (m, 3H), 3.10-3.25 (m, 
1H), 3.35-3.50 (m, 2H), 3.53 (s, 2H), 3.87 (ddd, J = 2.4, 4.0, 12.1 Hz, 2H), 6.66 (dd, 
J = 1.6, 3.2 Hz, IH), 7.33 (dd, J = 0.8, 3.2 Hz, IH), 7.84 (dd, J = 0.8, 1.6 Hz, IH). 
APCIMS m/z: [M+H] + 470. 
ffit&: 168-170 °C. 

mmm 5 7 8] 

N- [4- (2-7U/V) - 5- (t b 7 t Kn t°7 ^- 4 - =f-y 
y*—/V-2 — f )V\ -2 - (3-t Kn^^T^Vy^y-l-^/l/T^y) T-fe h 
7>;K Ut&m 5 7 8) 

5 3 3 b mUK tt, >M ^ 1/<D THF ^©ft^? 91:1-7^- 

3-t Ko^r^^V^y (151 mg, 9.00 mmol) £rfflV\ 5?rn^vvccw- rvVT? U 
^7!i — f" 3 ^£^£9, 5 3 1 (120 mg, 0.300 mmol) fl» bWI&ffrS^ft 5 

7 8 (102 mg, 70%) £r#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.25-1.75 (m, 16H), 2.10-2.15 (m, 2H), 3.05-3.20 (m, 
IH), 3.30-3.40 (m, 2H), 3.51 (s, 2H), 3.84-3.90 (m, 2H), 6.66 (dd, J = 1.9, 3.5 Hz, 
IH), 7.34 (dd, J = 0.5, 3.5 Hz, IH), 7.85 (dd, J = 0.5, 1.9 Hz, IH). 
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APCIMS m/z: [M+H] + 486. 
m& : 176-178 °C. 

imMM 5 7 9] 

N- [4- - 5- (rf7tKP t°7>--4 — f }V%A'-&~A') 

y*—;V- 2-4 M - 2 - ( 1 — ( 5: y ;V) Ti? bT5 K tffc-gNfc 5 7 9) 

mmm 5 3 3 1 mm^ u-c, 5: >-<z> thf mwt<Di\t> v \z.a % w—jv 

(62.0 mg, 9.00 mmol) <Sr/BV\ / — /V i^r^vWn— ^/KD^S^Ifit?^^^ 
£fc<fc "9 , <fb^#3 5 3 1 (120 mg, 0.300 mmol) ^^^IB^^#)5 7 9 (43.2 
mg, 37%) £r#fc 0 

iH NMR (CDCI3, 8 ppm): 1.70-2.00 (m, 4H), 3.05-3.20 (m, 1H), 3.40-3.50 (m, 2H), 
3.90-4.10 (m, 2H), 4.98 (s, 2H), 6.54 (dd, J = 1.6, 3.2 Hz, 1H), 7.07 (s, 1H), 7.18 (s, 
1H), 7.53 (d, J = 1.6 Hz, 1H), 7.65 (d, J = 3.2 Hz, 1H), 7.73 (s, 1H). 
APCIMS m/z: [M+H] + 387. 

mmm 5 s 0 ] 

N- [4- (2-^y/v) - 5- (7 f 7 1 Kn t a 7 y - 4 
v*—jv- 2 — 1 ;V\ - 2 - (2 TvW 5 1-4 /v) 7th75 K Ofb 

5 8 0) 

HJfe#<j 5 3 3 ^ mmz. LT, f/V7 5: ^(D THF ^^<Dft^ 9 2 - 7« 
5 fry—sis (74.0 mg, 9.00 mmol) £rfflV\ x^? y -/v i i/xf ;i/x>-7^©M^ 
m-Vn^niT^ n £: J; "9 , 5 3 1 (120 mg, 0.300 mmol) ^bflfS'fk^ 

5 8 0 (9.1 mg, 8%) £r#7c D 

iH NMR (DMSO-de, 8 ppm): 1.70-1.95 (m, 4H), 2.43 (s, 3H), 3.10-3.20 (m, 1H), 
3.45 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H), 4.00-4.05 (m, 2H), 4.93 (s, 2H), 6.53 (dd, J = 
1.6, 3.2 Hz, IH), 6.96 (d, J = 0.5 Hz, IH), 7.03 (d, J = 0.5 Hz, IH), 7.43 (d, J = 1.6 
Hz, IH), 7.66 (d, J = 3.2 Hz, IH). 
APCIMS m/z: [M+H] + 401. 

mmm 5 8 1 ] 

N- [4- (2-T^y/V) - 5- (7b7t KDt°7y-4 { /Vjj ;Vt$~/V) 

y—;V- 2 O^l TJ/W-^ ^ V^n^/V 5 8 1) 

^»!J4 5 6 bmm^X^y?u'7v^Jj/V7$^;v=s7v y KtfM-tb "9 ^ n , 
a^;c5Vi^jlv\ it^4 5 4 (125 mg, 0.450 mmol) fetlffifc^ 5 8 1 

(73.6 mg, 47%) ^#7C D 
iH NMR (DMSO-de, 8 ppm): 1.27 (t, J = 7.0 Hz, 3H), 1.50-1.76 (m, 4H), 3.05-3.18 
(m, IH), 3.22-3.40 (m, 2H), 3.82-3.92 (m, 2H), 4.25 (q, J = 7.0 Hz, 2H), 6.68 (dd, J 
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= 1.6, 3.2 Hz, 1H), 7.36 (d, J = 3.2 Hz; 1H), 7.88 (d, J = 1.6 Hz, 1H), 12.39 (br s, 
1H). 

APGIMS m/z: [M+H] + 351. 
gt&: 152-153 °C. 
IMMn 5 8 2] 

N- [4 - - 5- {A-^^/Vf hvt Knt°7y-4-^;^;^ 

— /V) f7^/V-2 f/V] #/W^ % tert-y^/V (4t^ 5 8 2) 

X©1 , 

7" h 7 t Knt°7y-4 -7J/l^ ^/V (2.88 g, 20.0 mmol) & THF (100 

mL) 0°Cf 2.0 mol/L Df^A^y/n If/VT ^ K© THF (22.0 ml, 

44.0 mmol) &lM%.X, 30 ^tS#bfc 0 3 3vV (4.98 ml, 40.0 

mmol) IrlTU 1 ^M^#b7^„ K^^TKfc^Ab, @^^5Vt-T*»ttl bfc 0 

S^rv-y #^vi^u-7 (^^^ : ^rc^/v=l : 1) ttftSi 

i^it), Kn ^-4 -TJ/l^V^^ (1.93 g, 61%) 

iH NMR (CDCls, 8 ppm): 1.20 (s, 3H), 1.42-1.52 (m, 2H), 2.01-2.08 (m, 2H), 
3.40-3.49 (m, 2H), 3.9 (s, 3H), 3.73-3.81 (m, 2H). 

-XM2 

%M®\4 4 5 0I@2 ^IH#^bT, 1, 4-v ? ^-=arf-^t 0 n [4, 5] fiJls — 
8-7J/l^^V^^^/^Oftt? ! 9^X@l-e#btb?.4-^^/l'X b7t Knt^^ 
- 4 -77/V#^Hi^ fVl^ (2.32 g, 14.6 mmol) 7> h N - ^ b 4 , N-vM^ 

/V^ fyt Fnt°7^-4 -7J/^^ri^ ^ K (886 mg, 32%) %#fd 0 
X$I3 

8 t?# £ M ty^km h (817 mg, 2.37 mmol) £ THF (17 mL) \zM% b . 
-78°C, T;V=n/HffiTX* 1.57mol/L n- t/^vW y ?7 J±(D n-^^if (3.32 
mL, 5.21 mmol) ^Px.T N -78°CT? 15 &W\1$kWVf£ e RmmzXM2Xm>b*lfz. 
N-yi N-v^^A-x h9 Kb t° 7 V- 4 5: K(886mg, 

4.73 mmol) ^ITU ^"C^«#bfc 0 W^ISfDSftr.y*^ 7 Aydc$£$£ 
M&AU Itm^^/Vt?ttffl bfc 0 ^ra)i^f^P^7jcT»b, «c?»^^-^ 
*^T«ibfc^ f^S£^BET^W*bfc 0 #b^a^^v-y *W7A^ u 
vf;/77^ (^=¥^^ : @^^^/V=l : 1) Tlf^i" 6 r. ^ J; «9 ^113^^ 
5 8 2 (449 mg, 48%) £r#fc 0 

iH NMR (CDCls, 8 ppm): 1.40 (s, 3H), 1.52 (s, 9H), 1.60-1.68 (m, 2H), 3.55-3.71 (m, 
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4H), 6.46 (dd, J = 1.8, 3.5 Hz, 1H), 7.14 (d, J = 3.5 Hz, 1H),7.46 (d, J= 1.8 Hz, 1H). 

mmm 5 8 3] 

2-7^ 7 - 4 - (2—7VM ^T^—JV- 5 — f/U= 4 -7 f-/VT Yy\i Kp t° 
7^-4 — f/^^fy (ft^|l5 8 3) 
ffc^ 5 8 2 (210 mg, 0.535 mmol) 4: MJ (2 mL) {£$gfl¥U ^ ' 

Tj^A^a-rh^^^^- (ftxf/V) ~ ^ £ <9 ^fB-fb-S^ 5 8 3 

(156 mg, 100%) ^#fc 0 
iH NMR (CDCla, 8 ppm): 1.25 <s, 3H), 1.48-1.54 (m, 2H), 1.98-2.09 (m, 2H), 
3.30-3.62 (m, 4H), 6.54 (dd, J = 1.8, 3.5 Hz, 1H), 6.98 (dd, J = 0.8, 3.5 Hz, 1H), 7.68 
(dd, J = 0.8, 1.8 Hz, 1H), 7.72 (br s; 2H). 

immm 5 8 4] 

N- [4 - (2-7!);V) - 5 — (4-7 h^^T h *7 Kn If 7 V- 4 —- f /^7J/^ 
tf^/V) f 7/ — /V— 2 —-f/V] TJ/W-^ ^tert-^/V Wb-^5 8 4) 

WJl 8 5 tHOil^LT, tr=3 y >-&<?>ft:b !> \z.£-* h^>rh7t Kn77 
^-4-7J/V^^^V\ ##M8T?#5)^5^^#lh (690 mg, 2.00 mmol) ^ 
fe*JllE'fb-£-#J 5 8 4 (167 mg, 20%) £#7t 0 

*H NMR (CDCls, 8 ppm): 1.52 (s, 9H), 1.93-2.11 (m, 4H), 3.23 (s, 3H), 3.76-3.79 (m, 
4H), 6.53 (dd, J = 1.8, 3.3 Hz, 1H), 7.55 (d, J = 1.8 Hz, 1H), 7.80 (d, J = 3.3 Hz, 
1H). 

IMMM 5 8 5] 

— 4- (2-^U/^) f7^;V-5 — { ;v=A-t h^i^T h *7 t Kc 
If 9 4 — -f 7l/=^r f> V Ofb-^> 5 8 5 ) 

HJfe^J 5 8 3 ^ li^d LT, fb^ 5 8 2 <Df^;b <9 fcffr^ 5 8 4 (167 mg, 0.409 
mmol) frlbmWk&m 5 8 5 (124 mg, 98 %) &#fc 0 

iH NMR (CDCla, 8 ppm): 1.85-2.09 (m, 4H), 3.22 (s, 3H), 3.73-3.78 (m, 4H), 5.64 
(br s, 2H), 6.52 (dd, J = 1.8, 3.6 Hz, IH), 7.54 (dd, J = 0.8, 1.8 Hz, IH), 7.91 (dd, J = 
0.8, 3.6 Hz, IH). 

mmm 5 8 6] 

N- {4- (2-7])/ls) - 5- [1— t Kndr->- 1 - (rf7t Knftt°7^ 
- 4 ,t/) ^/v] y*' — /P- — 2 — fM 7J/W-* ^ tert-y^Sls (it^-^O 5 
8 6) 
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2 i»LT, DMF COftfr «9 5-7 > 7 t Foftt°7y-4-^ 
/^7k K^fflV\ #^!l8-e#btt5^^ih (2.92 g, 8.45 mmol) ^bflUB-fb^ 
% 5 8 6 (2.17 g, 65%) &#7c 0 

*H NMR (CDCls, 5 ppm): 1.46 (s, 9H), 1.66-1.86 (m, 4H), 2.50-2.67 (m, 5H), 
5.26-5.29 (m, 1H), 6.45 (dd, J = 1.8, 3.3 Hz, 1H), 6.66 (dd, J = 0.8, 3.3 Hz, 1H), 7.43 
(dd, J = 0.8, 1.8 Hz, 1H). 

immm 5 8 7] 

N- [4- (2-7!);!') '-5- (r h7t Fof tt°7y-4-^/^/H^/v) 

HJfeM 2 9 7 t LT, ib-^«J 2 9 6 ©ft*? «9 HHfc^ 5 8 6 (680 mg, 1.71 

mmol) 3&>fo«IBffr&4ftJ5 8 7 (444 mg, 66%) Sr#^ 0 

iH NMR (CDCI3, 8 ppm): 1.42 (s, 9H), 1.95-2.26 (m, 4H), 2.69-2.94 (m, 5H), 6.55 
(dd, J = 1.8, 3.5 Hz, 1H), 7.52 (d, 1.8 Hz, 1H), 7.77 (d, J = 3.5 Hz, 1H). 

mmm 5 s s ] 

2 — T 5; / — 4 — (2 — ~7 f7/-/v- 5 — f /i^=7" f7t Knftt°7y- 
4-{;V=7-hy (ft^5 8 8) 

MMM 5 8 3 £ m&K bt\ 5 8 2 <£>-ft:b t> m-ffr^Mfc 5 8 7 (497 mg, 1.26 

mmol) A*b=ftll&fb^*l5 8 8 (241 mg, 62 %) £#fc 0 

iH NMR (CDC1 3 , 8 ppm): 1.84-1.93 (m, 2H), 2.13-2.20 (m, 2H), 2.65-2.83 (m, 5H), 
6.56 (dd, J = 1.7, 3.3 Hz, IH), 7.52 (d, J = 3.3 Hz, IH), 7.56 (d, J = 1.7 Hz, IH). 



immw 5 8 9] 

N- [4- (2-7!);u) -5- (rh7t Koftt°7^-4-^/^;^/v) 
fry- 71^-2 — f/v] t°y^y-4-^;^t^ K (Mii5 8 9). 

fl^#J5 8 8 (120 mg, 0.408 mmol) DMF (2 mL) fc$S$?U ^V^fy 
& (150 mg, 1.22 mmol) % EDC jftlfeffi (234 mg, 1.22 mmol) *5 £XP 1 - fc df- 
v-O-y h y T'y— /V— 7kmm (187 mg, 1.22 mmol) ^7JPx.T, 60°CT* 3 R#TO# 

T'n/V — ^-C W*£ifl Srff 5 r i: R: J; 5 , Wl&fb-a^ 5 8 9 (106 mg, 65%) «r#fc 0 
!H NMR (CDCI3, 8 ppm): 1.88-2.05 (m, 2H), 2.22-2.29 (m, 2H), 2.68-2.84 (m, 4H), 
2.94-3.03 (m, IH), 6.51 (dd, J = 1.8, 3.6 Hz, IH), 7.48 (dd, J = 0.7, 3.6 Hz, IH), 
7.71-7.48 (m, 3H), 8.85 (d, J = 6.3 Hz, 2H), 10.6 (br s, IH). . 
APCIMS m/z: [M+H]" 398. 
1US: 203-210 °C. 
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N- [4- (2-7!)^)'-5- (f h7t Koftt°7y-4-{;^/l/^;V) 
f7^-;v-2-^;v] - 2-^^/vt°y 5^:/- 5-77/i^>f-^ K ({fr£^5 9 
o) 

MMM 2 2 8 b mfflZ Lt, -ffrgMfc 186 Oft*? 19 Wfrg^ 5 8 8 (100 mg, 0.340 ' 
mmol) ^feIlEM5 9 0 (40.0 mg, 28%) £r#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.65-1.69 (m, 2H), 2.13-2.17 (m, 2H), 2.65-2.73 (m, 
4H), 2.73 (s, 3H), 3.04-3.20 (m, 1H), 6.71 (dd, J = 1.7, 3.5 Hz, 1H), 7.43 (d, J = 3.5 
Hz, 1H), 7.92 (d, J = 1.7 Hz, 1H), 9.29 (s, 2H). 
APCIMS m/z: [M+H]+ 415. 
St&: 238-240 °C. 

immm 591] 

N- [4- (2-^P/V) - 5- h7t Kn^^~t°7^-4 — f/K*/ 

/l/j^^yV) fry , -/l/-2--Y;l'] ^tert-^/P 0fb^#J5 9 1) 

Mft5 8 7 (500 mg, 1.27 mmol) ^^pp/]nM (13 mL) m-^ 
nnil^a« (219 mg, 1.27 mmol) »^lT, 3 B$50^#Lfc o 50frr$£r 

Vu-^hJf^y A— mm^M r. &c cfc "9 , JlfB^l^ 5 9 1 (359 ■ 

mg, 69%) £#/c 0 

iH NMR (CDCla, 8 ppm): 1.51 (s, 9H), 1.93-2.09 (m, 2H), 2.41-2.76 (m, 4H), 
3.08-3.30 (m, 3H), 6.56 (dd, J = 1.8, 3.3 Hz, 1H), 7.56 (d, J = 1.8 Hz, 1H), 7.60 (d, J 
= 3.3 Hz, 1H). 

imMM 5 9 2] 

2-75 / — 4 - (2-7 Vs^) ^77-^- 5 —^i;V= 1 -t^Vr b^t F.n^- 
^-t°7^-,4 -^/lx=/r (ft^5 9 2) 

mmm 5 8 3t mmiz tt, 5 8 2 c^ft^ ^ t^b-g^ 591 (359 mg, 0.874 

mmol) /^fe ^13^1^35 9 2 (234 mg, 86%) &&ft a 

iH NMR (DMSO-de, 8 ppm): 1.62-1.75 (m, 2H), 2.01-2.26 (m, 2H), 2.51-2.68 (m, 
2H), 2.85-3.24 (m, 3H), 6.64-6.67 (m, IH), 7.26-7.32 (m, IH), 7.84-7.89 (m, IH), 
8.02-8.04 (m, 2H). 

immm 593] 

N- [4- (2-7P^) - 5 - (1, 1 Vt- b7t Knftlf7y-4- 

-f ;V%;Vi$^ ;V) f7/-/V- 2 — ^T/V-] 77/W^ 5 ^ tert-^^/l^ 5 9 3) 



340 



WO 2005/063743 PCT/JP2004/019778 

MM®! 59 1 t mm\Z LT. m- * n nifi£j&#Sfe (870 mg, 5.04 mmol) £J3 V\ 
4k&%0 5 8 7 (995 mg, 2.52 mmol) J^feSlBflS^ 5 9 3 (242 mg, 22%) £r#fc 0 
*H NMR (CDCls, 8 ppm): 1.51 (s, 9H), 2.29-2.48 (m, 4H), 2.96-3.01 (m, 2H), 
3.15-3.28 (m, 3H), 6.56 (dd, J = 1.7, 3.5 Hz, 1H), 7.55 (d, J = 1.7 Hz, 1H), 7.63 (d, J 
= 3.5 Hz, 1H). , 
imMM 5 9 4] 

2-T5/-4- (2-7U/V) f7/^V-5-^;V=l, 1 - v^^r h 9 t 

HifeM 5 8 3 ^ ID^iC tt, {fr£4fe 5 8 2 ©ftfc> t) fc-ffrS^ 5 9 3 (242 mg, 0.567 
mmol) **6>*IB{b#4fc5 9 4 (167 mg, 90%) $r#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.96-2.15 (m, 4H), 3.05-3.20 (m, 5H), 6.66 (dd, J = 1.8, 
3.5 Hz, 1H), 7.33 (d, J = 3.5 Hz, 1H), 7.88 (d, J = 1.8 Hz, 1H). 

IMMM 5 9 5] 

N- [4- (2-711^) -5- (1-fc Kn^^-2-7x=;l/xf;H fT/- 
/V- 2 — f /l>] #/W^ ^ ^B. tert-y^/V tffr^Mfc 5 9 5) 

»J9 9 ^IHil^LT, *^ym^/W^i/>7A(Z)ft^«9 1.03mol/L.^b 
^ 1/ -y^J^(D THF mWt (2.60 mL, 2.68 mmol) Srffl V > N { 9 8 ©ft 
fc> t> fc-fb^fe 9 2 (194 mg, 0.660 mmol) d^SIB-fb^^ 5 9 5 (255 mg, 100%) 
=Sr#fc 0 

!H NMR (CDCls, 8 ppm): 1.47 (s, 9H), 2.44-2.46 (m, 1H), 2.92 (s, 1H), 6.46 (dd, J = 
1.8, 3.3 Hz, 1H), 6.60 (d, J = 3.3 Hz, 1H), 7.01-7.40 (m, 7H), 8.95 (br s, 1H). 
ESIMS m/z: [M+H] + 387. 

immm 5 9 6] 

N— [4- (2-7P/V) — 5 — 7x^7tf/Vf7y^/V- 2 — f/l>] #/W*$ 
V®? tert-^^/V Mfc-g^ 5 9 6) 

HJfeM 2 9 7 t mffiZ- tt, ffr£*J 2 9 6 ©ftfr 0 5 9 5 (255 mg, 0.66 

mmol) 3&*MR1BflS^Mfo5 9 6 (130 mg, 51 %) £#fc„ 

iH NMR (CDC1 3 , 8 ppm): 1.54 (s, 9H), 4.13 (s, 2H), 6.53 (dd, J = 1.8, 3.3 Hz, 1H), 
7.20-7.40 (m, 5H), 7.56 (d, J = 1.8 Hz, IH), 7.79 (d, J = 3.3 Hz, IH), 8.60 (brs, IH). 
ESIMS m/z:.[M+H] + 385. 

mmm 597] 

2-7^7-4- (2-7U/V) fr^/v-s-f^^y^^fy (tt&Afo 

5 9 7) 

mmm 58 3 1 wim^ ^x^it^m 5 8 2 <oftt> v> wt^m 596 (126 mg, 0.330 
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mmol) ^feSJIB-fb^lfc 5 9 7 (91.2 mg, 97 %) £r#fc 0 . 

iH NMR (CDCls, 8 ppm): 4.01 (s, 2H), 5.68 (br s, 2H), 6.53 (dd, J = 1.7 Hz, 3.6 Hz, 
1H), 7.18-7.35 (m, 5H), 7.55 (dd, J = 0.7, 1.8 Hz, 1H), 7.68 (dd, J = 0.7 Hz, 3.6 Hz, 
1H). 

ESIMS m/z: [M+H] + 285. 

immm 598] 

N— [4- (2-7!)^), -5- [l-tFn^rV-2- ( 2 — * V ^v"^^— ;V) 

^»!J9 9^iiat, J^b7*^/W^V^^©ftt>«5 t!I 0.25mol/L ifrffe; 
( 2 - * h^r-»^ SVW ^ */*7&<D THF (25.0 mL, 6.25 mmol) £ JB V \ 
9 8 ©<ft:b <9 9 2 (506 mg, 1.72 mmol) fl>fe«IB'fb#4& 5 9 8 (716 

mg, 100%) £r#fc 0 

iH NMR (CDCls, 8 ppm): 1.50 (s, 9H), 3.75 (s, 3H), 4.69 (s, 2H), 5.65 (brs, 1H), 
6.46 (dd, J = 1.8, 3.5 Hz, 1H), 6.70 (dd, J = 0.7 Hz, 1.8 Hz, IH), 6.75-7.00 (m, 2H), 
7.10-7.35 (m, 2H), 7.46 (dd, J = 0.7 Hz, 3.5 Hz, IH), 8.45 (br s, IH). 
ESIMS m/z: [M+H] + 417. 

5 9 9] 

N- [4- (2-7!i;v) -5 - [2- (2-* Y^-y~7 Tir^/k] ^TV* 
2 -4^1 #/W*5 ^^tert-^^/V (-ffc-g^ 5 9 9) 
HJfeM 2 9 7 i mUte UT, 2 9 6 COf^t? <9 5 9 8 (716 mg, 1.72 

mmol) /^<b*IfE^%5 9 9 (218 mg, 31 %) £r#7c 0 

!H NMR (CDCls, 8 ppm): 1.54 (s, 9H), 3.77 (s, 3H), 4.13 (s, 2H), 6.50 (dd, J = 1.8, 
3.7 Hz, IH), 6.88 (dd, J = 1.1 Hz, 8.4 Hz, IH), 6.93 (ddd, J = 1.1 Hz, 7.3 Hz, 7.4 Hz, 
IH), 7.15 (dd, J = 1.6 Hz, 7.3 Hz, IH), 7.25 (ddd, J = 1.6 Hz, 7.4 Hz, 7.5 Hz, IH), 
7.54 (dd, J = 0.7 Hz, 1.8 Hz, IH), 7.79 (dd, J = 0.7 Hz, 3.7 Hz, IH), 8.58 (brs, IH). 
ESIMS m/z: [M+H]+ 415. 

6 0 0] 

2-T%J -A- V—As- 5 — < >V= 2-* V * v"<^v7V=<Jr 
b V 6 0 0) 

mmm 5 83 1 mm^. ut, 5 8 2 y wt&m 599 (218 mg, 0.527 

mmol) 3&»&*IB'ffc#4&6 0 0 (162 mg, 98 %) £r#7c: 0 

m NMR (CDCls, 8 ppm): 3.77 (s, 3H), 4.01 (s, 2H), 5.51 (brs, 2H), 6.49 (dd, J = 1.8, 
3.5 Hz, IH), 6.82-6.95 (m, 2H), 7.10-7.29 (m, 2H), 7.59 (dd, J = 0.7, 1.8 Hz, IH), 
7.75 (dd, J = 0.7, 3.5 Hz, IH). 
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ESIMS m/z: [M+H] + 315. • 

immm eon 

N- [4- (5— ^^/K^V— 2 — f/P) -5- f7y-;V-2 

-^/v] t°y ^^-4-^/1^/^^17-5 K 6 o i) 

HJfe®! 1 £ LT S te^te a Oftfc? t) fc^3%m 2 7 "C# b ft 5 te^fcl a a 

(46.1 mg, 0.179 mmol) £ffiV^ ^ <H- J: D tlfB^^fe 6 0 1 (81.1 mg, 48%) £ 

iH NMR (DMSO-de, 8 ppm): 2.23 (s, 3H), 6.21 (s, 1H), 6.58 (s, 1H), 7.51 (d, J = 6.0 
Hz, 2H), 8.03 (d, J = 6.0 Hz, 2H), 8.64 (d, J =* 6.0 Hz, 2H), 8.84 (d, J = 6.0 Hz, 2H). 
ESIMS m/z: [M+H] + 363. 
Bbft; 274-276 °C. 

immm q o 2 ] 

N- [4- (3-^7 7^- 2 — f/l>) - 5- (4-fc o yvvV) ^T)A- /V- 2 

— r^] try v ? ^-4-^/^>^^ k o 2) 

»J1 ^Siat, fl^^l a (Di\%> 19 2 8^#bft5^#/a b 

(106 mg, 0.413 mmol) £fflV^ £ t \C £ <9 MW£&Vo 6 0 2 (61.1 mg, 41%) & 

#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.99 (s, 3H), 6.50 (s, 1H), 7.27 (dd, J = 1.6, 6.1 Hz, 
2H), 7.63 (s, IH), 8.02 (dd, J = 1.6, 6.1 Hz, 2H), 8.57 (dd, J = 1.6, 6.1 Hz, 2H), 8.84 
(dd, J = 1.6, 6.1 Hz, 2H). 
ESIMS m/z: [M+H]+ 363. 
It&: 254-257 °C. 
IMMM 6 0 3] 

N- [4- (3-7x^/1/77^-2-^/^) -5 - ( 4 - t° !) v?/V) f7'/ — /V— 
2 — t°y V^y- A-t)}Vifs^% K (^^6 0 3) 

(22.5 mg, 0.070 mmol) V ^ ^ £^ J; 9 ^13^^ 6 0 3 (14.5 mg, 49%) & 

iH NMR (CD3OD, 8 ppm): 6.70 (d, J = 1.5 Hz, IH), 7.07-7.14 (m, 5H), 7.29 (d, J = 
5.8 Hz, 2H), 7.61 (d, J = 1.5 Hz, IH), 7.89 (d, J = 5.8 Hz, 2H), 8.32-8.35 (m, 2H), 
8.65-8.72 (m, 2H). 
ESIMS m/z: [M+H] + 425. 
It£: 190-192 °C. 

immm 6 o 4 ] 
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N- {5- ( 4 - t°.y V/V) -4- [3- (4 -try *?J\S) 7 7V-2-^f/V] 

— f/W try v 5 ^-4-^7/V7jfd f -ih^ k (»6 0 4) 

1 £ mWZ- LT> a ©ft*? 19 3 0 ^# b H 5 4 t^#J a d 

(35.2 mg, 0. 110 rnmol) £r JE V > 5 £ £ fc: «}; 9 ^HfB-fb^ 6 0 4 (9.90 mg, 21%) £r 

iH NMR (CD 3 OD, 8 ppm): .6.92 (d, J = 2.0 Hz, 1H), 7.17 (dd, J = 1.3, 4.8 Hz, 2H), 
7.33 (d, J = 4.8 Hz, 2H), 7.72 (d, J = 2.0 Hz, 1H), 7.98 (dd, J = 1.3, 4.8 Hz, 2H), 
8.34-8.37 (m, 4H), 8.78 (d, J = 4.8 Hz, 2H). 
ESIMS m/z: [M+H]+ 426. 
IMMM 6 0 5] 

n- [4- (3-^y/v-) -5- (4-t°y>vk) f7/- ;v- 2—' f/v] t°y^>- 

-4-tiJV7$3c^-% K Ofb-^3 6 0 5) 

(109 mg, 0.450 mmol) &m^^Z> ^ bfc£ <9 *IfB^#l 6 0 5 (155 mg, 99%) &r 

*H NMR (DMSO-de, 8 ppm): 6.43 (dd, J = 0.8, 2.0 Hz, 1H), 7.48 (dd, J = 1.6, 4.5 Hz, 
2H), 7.72 (dd, J = 1.5, 2.0 Hz, 1H), 7.88 (dd, J = 0.8, 1.5 Hz, 1H), 8.02 (dd, J = 1.6, 
4.4 Hz, 2H), 8.63 (dd, J = 1.6, 4.5 Hz, 2H), 8.83 (dd, J = 1.6, 4.4 Hz, 2H), 13.31 (br 
s, 1H). 

ESIMS m/z: [M+H] + 349. 
251-254 °C. 

IMMm 6 0 6] 
N- [4 - (3-7D/V) - 5- (t°y 2 jViJ 

—<<JV\ #/W^ 5; l/W. tert— (ft^fe6 0 6) 

mmm 1 8 5 1 mw^ tt, h <n>\xt> 9 \c&^m 3 2 -c# hfr%>\Y&m a f 

(508 mg, 1.47 mmol) SrJB V ^5 £ £ lC <t <9 SHEffr^Mfc 6 0 6 (310 mg, 57%) £r# 
EHJfefll 6 0 7] 

2-757-4- (3-^y/V) f7/- /V-5— f/V=2-t°y ^=^fy Offc 
-£H& 6 0 7) 

^JfiM 1 8 6 t IHttfc UT, 18 5 ©f^fc> «5 iUt&WO 6 0 6 (331 mg, 0.892 

mmol) V > 5 £ t K X <9 VK&ik&fa 6 0 7 (199 mg, 88%) 3r#fc. 
1H NMR (CDCls, 8 ppm): 5.66 (br s, 2H), 7.07 (dd, J = 0.6, 1.8 Hz, 1H), 7.44-7.46 
(m, 1H), 7.45-7.51 (m, 1H), 7.85-7.91 (m, 1H), 8.16-8.22 (m, 1H), 8.64-8.67 (m, 1H), 
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8.72-8.73 (m, 1H). 

IMMW 6 0 8] 

N- [4- (3-7D/V) - 5- Vy — 2 — ^fjViJ ;Vtf~A,) f-T/-^- 2 

— f/V] t°y v?i/-4-^7/l/^>f-^ K (MII6 0 8) 

HJfeM 1 t mWi\Z bt, {fc-^Hfe a <Dftt> V Wk&Vo 6 0 7 (87.4 mg, 0.322 mmol) ' 
&m V ^ 5 £ m <fc <9 SUB-ffc^ 6 0 8 (96.8 mg, 80%) &r#fc 0 
iH NMR (DMSO-de, 8 ppm): 7.07-7.08 (m, 1H), 7.70-7.76 (m, 1H), 7.78-7.79 (m, 
1H), 8.05 (d, J = 5.9 Hz, 2H), 8.07-8.17 (m, 2H), 8.66-8.70 (m, 1H), 8.82-8.86 (m, 
3H), 13.4 (br s, 1H). 
ESIMS m/ Z : [M+H]+ 377. 
SM£: 264-266 °C. 

immm 6 o 9 ] 

N- [4- (3-7U/I/) - 5- (ff7t Knt°7^-4-^;^M^) 
;V 2-4^1 # /W* 5; i^lft tert- ^/l" (^^#3 6 0 9) 

8 5 tmm^^Xs tr=j y ^©tt*? tuc^ b7t kp t°^>--4-7j/v 

#>"SIMV\ ^^h(^^«9^#%M3 2^#btb§{b^a f (3.68 g, 10.7 
mmol) <£ 0 ^l&fb-^ 6 0 9 (2.66 g, 66%) £r#7h 0 

iH NMR (CDC1 3 , 8 ppm): 1.49 (s, 9H), 1.76-1.97 (m, 4H), 3.09 (tt, J = 4.0, 11.0 Hz, 
1H), 3.49 (ddd, J = 2.6, 11.4, 11.4 Hz, 2H), 4.06 (ddd, J = 2.6, 4.0, 11.4 Hz, 2H), 
7.01 (dd, J = 0.7, 1.8 Hz, IH), 7.44 (dd, J = 1.5, 1.8 Hz, IH), 8.69 (dd, J = 0.7, 1.5 
Hz, IH), 9.24 (br s, IH). 
APCIMS m/z: DVh-H] + 379. 

mmm 6 1 o ] 

2 -7 5; / — 4 - (3-7D/V) fry-^-5-^^=r b7t ^nlf^y- 4- 
^f^=7-h^ 1 0) 

mmmi 8 6 tmm^i^x, tt&voi 8 5©^?) tMfe6 o 9 (1.92 g , 5.07 

mmol) r. t^X.K> 4HlB^t> 6 10 (1.41 g, 99%) £r#fc 0 

*H NMR (CDCls, 8 ppm): 1.69-1.95 (m, 4H), 2.88 (tt, J = 3.9, 11.0 Hz, IH), 3.41 

(ddd, J = 2.4, 11.6, 11.6 Hz, 2H), 4.02 (ddd, J = 2.4, 4.2, 11.6 Hz, 2H), 5.34 (br s, 

2H), 6.95 (dd, J = 0.7, 1.8 Hz, IH), 7.45 (dd, J = 1.6, 1.8 Hz, IH), 

8.52 (dd, J = 0.7, 1.6 Hz, IH). 

APCIMS m/z: [M+H] + 279. 

imnw 6ii] 

N- [4- (3-7!);l/) - 5- b ^ t: Kp A-J/Vjj ;V^=-;V) 
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6 10 (150 nig, 0.435 mmol) «t <9 WIB-fb^lfe 6 11 (98.6 mg, 66%) £■ 

!H NMR (CDC1 3 , 8 ppm): 0.90-1.00 (m, 2H), 1.14-1.22 (m, 2H), 1.42-1.52 (m, 1H), 
1.76-1.98 (m, 4H), 3.08 (tt, J = 4.4, 10.6 Hz, 1H), 3.48 (ddd, J = 2.6, 11.4, 11.4 Hz, 
2H), 4.04 (ddd, J = 2.6, 4.0, 11.4 Hz, 2H), 7.02 (dd, J = 0.7, 1.8 Hz, 1H), 7.47 (dd, J 
= 1.5, 1.8 Hz, 1H), 8.66 (dd, J = 0.7, 1.5 Hz, 1H), 10.11 (br s, 1H). 
APCIMS m/z: [M+H]+ 347. 
MM' 231-232 °C. 
[*IW6 12] 

2-^nn-N- [4- (3-7y^) - 5- (f'h7t Kot°7>'-4 — { M ;V 

^r/- ;v-2 — f/v] k Mb#4&6 1 2) 

Ifefem 8 8 t|Biail!:UT,*fllTW©fti5*)l:6-^PP-3f/>f^=^ 
n y K£rJBv\ ^9 J~ /ve^7!J- rsr.£fc:J:!K ik^mi 8 6 ©ftb»9 Kite 
^#)6 1 0 (100 mg, 0.359 mmol) «fc X> *RI&ffr^H& 6 1 2 (110 mg, 73%) 

iH NMR (CDCI3, 8 ppm): 1.74-2.00 (m, 4H), 3.13 (tt, J = 4.2, 10.6 Hz, 1H), 3.50 
(ddd, J = 2.8, 11.4, 11.4 Hz, 2H), 4.04 (ddd, J = 2.8, 4.3, 11.4 Hz, 2H), 6.97 (dd, J = 
0.8, 1.8 Hz, 1H), 7.43 (dd, J = 1.6, 1.8 Hz, 1H), 7.51 (dd, J = 0.7, 8.4 Hz, 1H), 8.21 
(dd, J = 2.5, 8.4 Hz, 1H), 8.57 (dd, J = 0.8, 1.6 Hz, 1H), 8.95 (dd, J = 0.7, 2.5 Hz, 
1H). 

APCIMS m/z: [35C1M-H]" 416, [37C1M-H]" 418. 
fft&: 237-239 °C. 

immm 6 1 3 ] 

N- [4- (3-7U/V) -5- (r>7t ^^^7^-4-^/^/^^) "f~T 
y~sv-2-y( ;V] -5-^/Vfc°y i^y- 3-^7/^=¥i7-^ K (ft^6 13) 

mmmi 8 7 tmm^L-x^ y^a^yn©^ 5 1 5 - ^f/^af 

6 1 0 (59.8 mg, 0.215 mmol) «fc t> «l&fb#<l&> 6 1 3 (46.5 mg, 53%) £r&& 
Itifc, 

iH NMR (CDCls, 8 ppm): 1.79-2.01 (m, 4H), 2.48 (s, 3H), 3.15 (tt, J = 4.0, 10.6Hz, 
1H), 3.52 (ddd, J = 2.7, 11.4, 11.4 Hz, 2H), 4.06 (ddd, J = 2.7, 4.0, 11.4 Hz, 2H), 
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7.01 (dd, J = 0.7, 1.8 Hz, 1H), 7.46 (dd, J = 1.6, 1.8 Hz, 1H), 8.06-8.10 (m, 1H), 8.66 
(dd, J = 0.7, 1.6 Hz, 1H), .8.71 (d, J = 2.2 Hz, 1H), 9.01 (d, J = 2.2 Hz, 1H). 
APCIMS m/z: [M+H] + 398. 
244-246 °C. 
IMMM 6 14] 

N— [4- (3-7U^) —5 - iff h7t Knlf^y- 4— Asfi ;Vi$~A') =5~T 
y—;u~ 2 — f /V] - 2 - * ?-/l> t° y v 5 ^- 5 - ^ K Offc-g^ 6 14) 

MMmi 8 7 ^lUSK-bT, 4 y=-^^W.<DiX^K) ^ 6 -^^-/v^^^^m 

(290 mg, 2.11 mmol) £rffiV\ <fl^#) 1 8 6 (Dft;b *) fc-ffc-g^ 6 1 0 (96.0 mg, 
0.345 mmol) «£ «9 mW3tt&fa 6 14 (120 mg, 87%) £#fc 0 

!H NMR (DMSO-de, 8 ppm): 1.56-1.78 (m, 4H), 2.58 (s, 3H), 3.16-3.24 (m, 1H), 
3.36-3.44 (m, 2H), 3.88-3.92 (m, 2H), 7.05 (dd, J = 0.8, 1.5 Hz, 1H), 7.47 (d, J = 8.3 
Hz, 1H), 7.80 (dd, J = 1.0, 1.5 Hz, 1H), 8.35 (dd, J = 2.4, 8.3 Hz, 1H), 8.62 (dd, J = 
0.8, 1.0 Hz, 1H), 9.14 (d, J = 2.4 Hz, 1H), 13.30 (br s, 1H). 
ESIMS m/z: [M+H] + 398. 
217-219 °C 
IMMW 6 15] 

N- [4- (3-7II/V) — 5- (f f 7 t Kn t°7 ^- 4 -^/^/V^^) 
y*— f/V] — 2— j^/Ufy 4-%/V7$3cy-^ K ({t-^#)6 1 5) 

M6 10 (100 mg, 0.359 mmol) % DMF (3 mL) Kl$g$?U 
7^3f y^B^ (249 mg, 1.44 mmol) % EDC (558 mg, 2.91 mmol) „ 1 

- fc KndfS//<y)/ hVT y*— /V— 7KfP#J (463 mg, 3.02 mmol) 33 it* hi) 
T^y (0.400 mL, 2.87 mmol) ^P^lT, 80°C7?^$i# bfc 0 RjfciSSrJfcSbk* 

thy <7AtK^^^au, ^m^^-ettttibfcc ^mm%mm'km.7kx*mftu 

*^7^nvf^97>f- (^^-y-y : @^^^V=3 : 1) ttlb ^ 

y -/v 1 7k<Dm&mm-?Wi&Mi-rz) rti^j;!?, mis^t* 6 1 5 . (73.1 mg, 51%) 

X H NMR (CDCls, 8 ppm): 1.76-2.01 (m, 4H), 2.71 (s, 3H), 3.15 (tt, J = 4.0, 10.6 Hz, 
1H), 3.52 (ddd, J = 2.8, 11.4, 11.4 Hz, 2H), 4.02-4.12 (m, 2H), 7.02 (dd, J = 0.7, 1.8 
Hz, 1H), 7.48 (dd, J = 1.6, 1.8 Hz, 1H), 7.57-7.63 (m, 1H), 7.67 (m, 1H), 8.67, (dd, J 
= 0.7, 1.6 Hz, 1H), 8.78 (d, J = 5.1 Hz, 1H), 9.74 (br s, 1H). 
APCIMS m/z: [M-H]' 396. 
MM'- 202-204 °C. 
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[WI6 1 6] • 

2-^pp-N- [4 - (3— 7 9- M -5 - (ff7t Kn \f=7 >— 4 —4 >Vji;\> 
7$=z/p) f7/^-2-^f;v] t°y *?l/—4—JJ/l'tf%-y-^ K Wk^4fc6 16) 

fa-g^ 6 10 (100 mg, 0.359 mmol) Sr t° 9 v 5 ^ (3mL) L> 6 - ^ n n 

^y^nf/^/^pi) K (560 mg, 3.18 mmol) j3«tt/DMAP (4.40 mg, 0.0360 
mmol) SrAP*., 80<CT* 3 0#ra«#b7c o Si6«^iffTtiiL, ftfetl/fc&itES: 

y 77 tf;Vt) 7A^nv^77^- (^^ri^>- : g^^^=3 : 1) "e*MHU 
^ J —;V 1 7k<Dm&mi&XmBMiir% Z. t «fc V) , filiated 6 l 6 (54.5 mg, 
36%) Lt#fc. 

iH NMR (CDCI3, 8 ppm): 1.79-2.01 (m, 4H), 3.14 (tt, J = 4.0, 10.8 Hz, 1H), 3.53 
(ddd, J = 2.5, 11.6, 11.6 Hz, 2H), 4.07 (ddd, J = 2.5, 4.0, 11.6 Hz, 2H), 6.99 (dd, J = 
0.7, 1.8 Hz, 1H), 7.47 (dd, J = 1.6, 1.8 Hz, 1H), 7.70 (dd, J = 1.6, 5.1 Hz, 1H), 7.82 
(dd, J = 0.7, 1.6 Hz, 1H), 8.65 (dd, J = 0.6, 1.6 Hz, 1H), 8.67 (dd, J = 0.6, 5.1 Hz, 
1H), 9.73 (br s, 1H). 

APCIMS m/z: [35C1M-H]" 416, [37C1M-H]- 418. 
gt&: 202-204 °C. 
imtt&M 6 17] 

N- [4— (3-7JJ/1/) - 5- (f h 7 t Kn fc°7 4 -^/^/V^/V) 

A>-2 -2-^5Wt°y 5-;&/l>#3MM K (fc##5 6 1 7) 

HJfeFll 2 2 8 £ LT, 18 6 ©ft*? t> 6 10 (104 mg, 0.372 

mmol) 3rffl V ^ 5 £ t «fc •) flfB'ffr^ 6 17 (42.6 mg, 29%) £|#fc 0 
!H NMR (CDCls, 8 ppm): 1.80-2.00 (m, 4H), 2.86 (s, 3H), 3.14 (tt, J = 4.4, 10.5 Hz, 
1H), 3.52 (ddd, J = 2.8, 11.4, 11.4 Hz, 2H), 4.02-4.12 (m, 2H), 6.92 (dd, J = 0.7, 1.8 
Hz, 1H), 7.41 (dd, J = 1.5, 1.8 Hz, 1H), 8.56 (dd, J = 0.7, 1.5 Hz, 1H), 9.15 (s, 2H), 
10.39 (br s, 1H). 
ESIMS m/z'- [M+H] + 399. 
225-227 °C 

mmm 6 1 8 ] 

N- [4- (3-7JI/V) - 5- (t h 7 t Kn t°7 V- 4 -^/^/^^) 

?v-2.-4jv\ - 2- (3-t°yvW rthr^K (M^6i8) 

6 10 (102 mg, 0.366 mmol) £r DMF (3 mL) teig#FU 3 - t°y S^W 
S^i^m^ (635 mg, 3.66 mmol) % EDC iMM^ (702 mg, 3.66 mmol) , 1-t Kb 
3rv^^/ h y 7^^- TkftHfc (561 mg, 3.66 mmol) &>J;7J? h y ^ ^ 



348 



WO 2005/063743 PCT/JP2004/019778 

(0.510 mL, 3.66 mmol) 80°C7? 10 B#MSH$ Lfc„ RJ&$ft«rt&fn£igbk 

?u-^YJf?74~ i^^-V-ls : WtWt^ ^vl>=2 : 1) tf'ffilL, x^/^t^© 
?M^imfe H B f§rt(a^ I!3ft^i6 1 8 (74.6 mg, 52%) ^S^HIf* 

iH NMR (CDC1 3 , 8 ppm): 1.75-1.94 (m, 4H), 3.08 (tt, J = 4.4, 10.5 Hz, 1H), 3.48 
(ddd, J = 2.5, 11.4, 11.4 Hz, 2H), 3.82 (s, 2H), 4.04 (ddd, J = 2.5, 4.1, 11.4 Hz, 2H), 
6.92 (dd, J = 0.8, 1.8 Hz, 1H), 7:36 (ddd, J = 0.7, 4.8, 7.7 Hz, 1H), 7.47 (dd, J = 1.6, 
1.8 Hz, 1H), 7.67-7.73 (m, 1H), 8.55-8.67 (m, 3H), 9.41 (br s, 1H). 
APCIMS m/z: [M+H] + 398. 
195-197 °C. 

mmm 6 1 9 ] 

N- [4 - (3-7!)/^) - 5- (7f7kFnt7y-4-^/W^) <^T 

-3-7 h^^yxr^ K ({b^6 1 9) 

HWU 8 8 tin^^Ltr,^r-fe^/vrc>^«9 }3:3-^ h^v--<>-yv/v=^ 

n y K&JBV\ rn* 7 —/v^*©?a^jKT?W3teft'f S - t \zl X Y) s tt&m 18.6© 
ftfr 19 Wb&fo 6 10 (100 mg, 0.359 mmol) J; ?) tlfB'fb'g^ 6 19 (90.0 mg, 61%) 

!H NMR (CDCls, 8 ppm): 1.79-2.01 (m, 4H), 3.15 (tt, J = 4.6, 10.7 Hz, 1H), 3.52 
(ddd, J = 2.6, 11.6, 11.6 Hz, 2H), 3.90 (s, 3H), 4.06 (ddd, J = 2.6, 3.9, 11.6 Hz, 2H), 
7.04 (dd, J = 0.7, 1.8 Hz, 1H), 7.20 (ddd, J = 2.6, 2.6, 6.6 Hz, 1H), 7.46-7.54 (m, 4H), 
8.68 (dd, J = 0.7, 1.5 Hz, 1H), 9.52 (br s, 1H). 
APCIMS m/z: [M+H]+ 413. 
MM- 194-196 °C. 
[»J6 2 0] 

[4 - (3-7!);v) - 5- (r^t Knt°7>--4--f/V7J 
/V^^/V) ^yX7 5 K (»6 2 0) 

p!) K&JEv\ ^9 s~ ^^*oiB^3K"ef?5SfA*t"Sc: 9, fls^l 86© 
f^*> <9 6 10 (100 mg, 0.359 mmol) =fc 9 UflE-ft^ 6 2 0 (68.3 mg, 47%) 

iH NMR (CDC1 3 , 8 ppm): 1.79-2.01 (m, 4H), 3.15 (tt, J = 4.4, 10.6 Hz, 1H), 3.52 
(ddd, J = 2.6, 11.4, 11.4 Hz, 2H), 4.06 (ddd, J = 2.6, 4.0, 11.4 Hz, 2H), 7.02 (dd, J = 
0.7, 1.8 Hz, IH), 7.20-7.30 (m, 2H), 7.46 (dd, J = 1.5, 1.8 Hz, IH), 7.96-8.04 (m, 
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2H), 8.67 (0.7, 1.5 Hz, 1H), 9.63 (br s, 1H). 
APCIMS m/z: [M+H] + 401. 
MA: 231-232 °C. 

immrn 621] 

N- [4- (3-79^) -5 - (7 F 7 t Kn t°7 ^- 4 - *f~~T 
V*—>V- 2 — f /V] - 2 -^e/v* y / T-fe b T 5; K ({b^ 6 2 1) 

HJ(S0t| 2 8 7 <h ID^lC Lt, -fb^^l 2 8 6 (D\\t> <9 Wk&m 6 1 0 (204 mg, 0.745 
mmol) &m\t*ZZ.±\ZL£*)m'te{k&#l (68.4 mg, 23%) £#fc„ 
iH NMR (CDC1 3 , 8 ppm): 1.76-1.97 (m, 4H), 2.62-2.69 (m, 4H), 3.10 (tt, J = 4.2, 
10.8 Hz, 1H), 3.31 (s, 2H), 3.49 (ddd, J = 2.8, 11.6, 11.6 Hz, 2H), 3.80-3.86 (m, 4H), 
4.04 (ddd, J = 2.4, 4.4, 11.6 Hz, 2H), 7.04 (dd, J = 0.7, 1.8 Hz, 1H), 7.48 (dd, J = 1.5, 
1.8 Hz, 1H), 8.64 (dd, J = 0.7, 1.5 Hz, 1H), 10.35 (br s, 1H). 

mmm 622] 

N- [5- (Is? u^l/^-slsJj/Vtf^M -4- (2-7U/V) f-T^/—/V—2—-i 

ft^i|4 5 2 (88.9 mg, 0.339 mmol) 3r THF (5 mL) fc^fU ^n^n^ 
^^7/V^-/k^ n y K (0.188 mL, 1.98 mmol) :3oJ;"tF h V ^;VTX> (0.279 mL, 
2.00 mmol) %M?LX, 50°Cl?«M# Lfc D K^^fP^TR^ h V <7 Ajjcig 

n^b^^7^- (^^fih^ : mfc^;u=3 : 1) TftMi" 5 - £ £ V % SfflB-ffc. 

6 2 2 (135 mg, 100%) Sr^-fejjgffi £ tt#fc. 
!H NMR (CDCls, 8 ppm): 1.06-1.14 (m, 4H), 1.30-1.36 (m, 4H), 1.56-1.80 (m, 4H), 
1.87-1.96 (m, 4H), 2.08-2.18 (m, 1H), 3.38-3.44 (m, 2H), 6.53 (dd, J = 1.7 Hz, 3.5 
Hz, 1H), 7.50 (dd, J = 0.7 Hz, 3.5 Hz, 1H), 7.55 (dd, J = 0.7 Hz, 1.7 Hz, IH). 
ESIMS m/z: [M+H] + 331. 
ffifc/ft: 87-88°C. 

mmm 623] 

N- [5- (2 — at b^v'Tir^vV) -4- (2-7!)^) fT^/V-^-^/V] 
- N - ^ /W^ 5 l^m tert- r/^/V (ffrg*^ 6 2 3) 

##^j8 7?#b^5^ifeh (2.00 g, 5.79 mmol) £ DMF (29 mL) IJI^U 
55%7K^^hy 7^ (278 mg, 6.37 mmol) %Mx.X, MUX 30 # Ufc Q 

K^flCH !7^^^ (0.793 mL, 12.7 mmol) ^Ift, ^fflT? 1 B#K^#L7c 0 
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7^f — : gt^5vv=l : 1) T?*t3Ki"Sr. £tc«fc 9, N- 

/V (2.08 g, 100%) £r#fc 0 

iH NMR (CDCI3, 6 ppm): 1.57 (s, 9H) ; 3.54 (s, 3H), 6.48 (dd, J = 1.8, 3.5 Hz, 1H), 
6.97 (dd, J = 0.7, 3.5 Hz, 1H), 7.50 (dd, J = 0.7, 1.8 Hz, 1H). 

-N-^ ^Vlofr/W** ^tert-^/V (1.41 g, 3.93 mmol) % THF (19 mL) 
fib, -78°C, T/V^M^T^ 1.57moyLn-^/vy f^©n-^fV 
mm (2.75 mL, 4.32 mmol) ^*O^LT, -78°CT? 1 5 Lfc c SJSflfcfc 2 - 

^h^v'-N-^ h^-N-^f-^7-feh7 5 K (1.74 g, 11.8 mmol) §r*Px.T, 

It-V : gfclfern^yi^l : 1) T?*t®*U 8tf&fb-&4&6 2 3 (550 mg, 38%) Sr#fc 0 
!H NMR (CDCls, 8 ppm): 1.24 (t, J = 6.9 Hz, 3H), 1.59 (s, 9H), 3.58 (q, J = 6.9 Hz, 
2H), 3.61 (s, 3H), 4.46 (s, 2H), 6.52 (dd, J = 1.8, 3.5 Hz, 1H), 7.55 (d, J = 1.8 Hz, 
1H), 7.59 (d, J = 3.5 Hz, 1H). 

[»je 2 4] 

^ b^^f;v=4- (2-7!J;i/) -2 - (^f;V7 5/ ) f7^-5 — f/v 
= <5r ({L^6 2 4) 

fl^#l6 2 3 (550 mg, 1.50 mmol) & hV ^/l^ng^ (2 mL) fc$g#?U 1 B# 

wife. s^^ffiT^eaftb, #btb^s^ta? n^m*^ h v vj^&m 

^77>f — (f^m^^) -Cft^-T S - £ J- J; (9 N mmt&m 6 2 4 (344 mg, 86%) 

iH NMR (CDCls, 8 ppm): 1.24 (t, J = 6.9 Hz, 3H), 3.00 (d, J = 4.3 Hz, 3H), 3.57 (q, 
J= 6.9 Hz, 2H), 4.45 (s, 2H), 6.53 (dd, J = 1.8, 3.5 Hz, IH), 6.72-6.74 (m, IH), 7.54 
(d, J = 1.8 Hz, IH), 7.69 (d, J = 3.5 Hz, lH). 

immm 625] 

2- Hy^7 5 7) -4- (2-7^^) fT^/V-5-^/V=7h7tKP 
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«fc «9 N — N— [4- (2-7D/V) -5- (r^t Knt°7> / -4-^ 

2 4 t»UT, ih^Q 2 3 0^i5 }C#b;ftfcN-^^v7l--N- [4- (2 
- 5 - (rb7t Knt°7 4 — { ^7^- 2 — >f 
/k] 5 i^K tert-^/v- J; >9 6 2 5 Sr#fc 0 

iH NMR (CDCls, 8 ppm): 1.65-1.90 (m, 4H), 2.98 (tt, J = 3.8, 10.9 Hz, 1H), 3.38 
(ddd, J = 2.4, 10.9, 10.9 Hz, 2H), 4.00 (ddd, J = 2.4, 4.8, 10.9 Hz, 2H), 4.50 (d, J = 
4.4 Hz, 2H), 6.53 (dd, J = 1.8, 3.5 Hz, 1H), 7.33-7.41 (m, 5H), 7.49 (dd, J = 0.8, 1.8 
Hz, 1H), 7.52 (dd, J = 0.8, 3.5 Hz, 1H). 

mmrn 6 2 6] 

4- (2-7!//W) -2 - f7y-/V-5^/V=rf7t Knt°7 

(/u=sr (fl&to6 2 6) 
MMffl6 2 3 tiittt, 2-^ i^^-n-^ f.^v'-N-^/VTi? 
Ktf>ft;bt) fcN — ^ b^v--N-^^/V"7^ t Kn :x- 4 — #A-tf^1r- 5: K 
SrfflV\ #^j8-C#btbS'fb^h«t t)N- [4- (2-7P/V) -5- (T h 9 
tK'nt , 7^-4-^;^^^) S f-T9— >v— 2— ^T/V] — N — ^^/Kfr/W** 
^ tert-^/vSr#fe. 0 HJ&^J 6 2 4i tt, fb-g*^ 6 2 3 ©ftfc> «5 

tt7bN- [4- (2-7D/V) -5- (rb7t Knt°7^-4-^/i/7j;^/i-) 
f7V^/V- 2 — f /V] -N-^/Kft/W^ vmtert-^/Vj: «J«IB^^ 6 2 
6 3r#fc 0 

!H NMR (CDCls, 8 ppm): 1.65-1.90 (m, 4H), 2.95-3.10 (m, 1H), 3.11-3.20 (m, 3H), 
3.38 (ddd, J = 2.4, 10.9, 10.9 Hz, 2H), 4.00 (ddd, J = 2.4, 4.8, 10.9 Hz, 2H), 4.50 (d, 
J = 4.4 Hz, 2H), 6.53 (dd, J = 1.8, 3.5 Hz, 1H), 7.49 (dd, J = 0.8, 1.8 Hz, 1H), 7.52 
(dd, J = 0.8, 3.5 Hz, 1H). 

mmm 627] 

2- (tert-^/l'T? J) -4- (2-7JJ^) f7)/-/V-5-^V=7h7t 
Kn t°^^-4— (fM6 2 7) 

mmm 6 2 3 £ mm^ lt, 3 =f-^<D\\t> y m 2 - a — k- 2 - * ^vk/h 

^^SrfflV\ 2-^ f^r->-N-7< h^v'-N-^f ;V7t h75 K<Df^;b <9 \Z.N- 
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#e>tL«-fk^h X <9N- (tert-T^yV) -N- [4- (2-7JJ/1') -5- 

-^/^^#7c 0 mMm 6 2 4 t mmiz tx, 623 <oftt> <o ^t^t^N- 

(tert— -f^/V) — N — [4— (2-7J1/1/) —5- (rb7t Knk 0 7y-4-^f 
y s — /V- 2 — -Ol'] ^ text—zf^/y X <9 fiUB-ffc^fc 6 

2 7 £r#fc. 

iH NMR (CDC1 3 , 8 ppm): 1.49 (s, 9H), 1.72-1.96 (m, 4H), 3.05 (tt, J = 3.8, 11.1 Hz, 
1H), 3.41 (ddd, J = 2.3, 11.1, 11.1 Hz, 2H), 4.02 (ddd, J = 2.3, 4.0, 11.1 Hz, 2H), 
5.84 (br s, 1H), 6.55 (dd, J = 1.8, 3.5 Hz, 1H), 7.48 (d, J = 3.5 Hz, 1H), 7.54 (d, 
J = 1.8 Hz, 1H). 

mmm 6 2 8] 

4- (2-7!)^) -2- (2, 2, 4, 4-f b7^f/^7*W^) f7^ 
/l^— 5 —4;V=^r h7t Knt°7y-4-^^=7- h ^ U\&Q0 6 2 8) 

iffi«6'2 3i«tt, a&4W?A'<Dfot>*)\Z.2-?nv-2, 2, 4, 4 
— 7" h^^vK/^SrfflVV 2 -a: f=3fv--N-^ h^^-N-^f/vrt bT^ 
K©ft^^CN-7( h^riX-N-^^x f7t Knt°7>'-4-7J/^>i7:5: K 
5rJBV\ ##^8-e#fcttS-fb^h <fc«9N- [4- (2-7U;P) -5- (rf7 
t Knt°7^-4 — f/VTj/V^^y^) f7^-2-f/V] — N— (2, 2, 4, 
4 -7- hv^ f;V7*f/V7 5 7 ) */W< 5: tert-^^/V-^#7c 0 MMM 6 2 4 b 
HJ«fcbT % ^4fc6 2 3c7)ftb9 }C#btb7^N- [4- (2-71)^) -5- (x 
h 7 t Kn t°7 y- 4 -^/l/7J;V#=/V) f 7V* — /V*— 2 — < /V] -N- (2, 2, 
4 , 4 -7" h 9 7 f;V7*^/k7 ^ / ) #/W< * ^ tert-^/Vj; 9 $&fB-fb^$l 6 2 
8 

*H NMR (CDC1 3 , 8 ppm): 1.03 (s, 9H), 1.50 (s, 6H), 1.71-1.80 (m, 4H), 1.80 (s, 2H), 
3.05 (tt, J = 3.9, 11.2 Hz, 1H), 3.40 ddd, J = 1.6, 11.6, 11.6 Hz, 2H), 3.95-4.10 (m, 
2H), 5.87 'br s, 1H), 6.55 (dd, J = 1.8, 3.5 Hz, 1H), 7.45 (d, J = 3.5 Hz, 1H), 7.54 (d, 
J = 1.8 Hz, 1H). 

immm 629] 

N- [4- (2-7P;V) - 5- (4-fc Knd^— 1 -^^/Uif^.]) *?>-4 — f 
;v) f7^-2-^;v] ^X7^ K Wb#4fe6 2 9) 

MMM 9 2b IHtlfc Lt.DMF <Dftt> 9 Id 1 4 - ]) (1.39 mL, 

113 mmol) 3rJBV\ 4\&fah<Dftt>9\Z.&3$Wl 4 <DXm X?# btL7c:N- [5- 
7'P ; e-4-(2-7y;V) 2 — -Y ;V]^yX7 5 K (1.13 g, 3.23 mmol) 

«fc t> *I&ffc<£4fe 6 2 9 (48.5 mg, 4%) &#fc 0 
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iH NMR (CDCls, 8 ppm): 2.03-2.39 (m, 4H), 2.37 (s, 3H), 2.59-2.67 (m, 2H), 
2.70-2.83 (m, 2H), 6.44 (dd, J = 1.9, 3.5 Hz, 1H), 6.75 (dd, J = 0.5, 3.5 Hz, 1H), 
7.41-7.50 (m, 2H), 7.45 (dd, J = 0.5, 1.9 Hz, 1H), 7.52-7.60 (m, 1H), 7.84-7.91 (m, 
2H). 

imnm 6 3 0 3 

2-T5y-4-(2-t°y vvv) 5 ;v= 2 - 1° V *s>v=tr Y V {it 

6 3 0) 

1 , 3 - i? ( 2 - t°V i?;V) y°v^l/- 1 , 3 - -y^y (1.17 g, 5.15 mmol) 
(20 mL) tJl$g$FU JtPit (856 mg, 5.35 mmol) Sr*O^.T, 80 o C"e 1 0#^»# 
bfc 0 #£>tL7ta^«r^^y-/V (30mL) CSSU h 

y oc^/vr ^ y (0.750 mL, 5.38 mmol) £5 <£ (416 mg, 5.47 mmol) ^ 

*p^m^t-c 30 frmmwvtco Eijfcmfcmmm.M7kmi- h v vj»7km&% 

J: <9 , ^iB^-a-i^ 6 3 0 (739 mg, 51%) &r#fc 0 
iH NMR (DMSO-de, 8 ppm): 7.09-7.27 (m, 2H), 7.32-7.37 (m, 1H), 7.58 (d, J = 0.9, 
7.8 Hz, IH), 7.70-7.75 (m, 2H), 7.80-7.88 (m, IH), 8.01 (br s, 2H), 8.15 (d, J = 4.8 
Hz, IH). 

mmm 6 3 1 ] 

n- [4- ( 2 - £" y vvv) -5 - (t°y 2 — ^ j-T^—sv— 

2-^/1/] t°y 4--tuVM*y-% K (it^6 3 1) 

MMH 1 t mWZ- UT, a (0\\t> 9 \Ut^^0 6 3 0 (739 mg, 2.62 mmol) 

Zm^^^kKX*) mfctt&tfo 6 3 1 (680 mg, 67%) <Sr#fc„ 
*H NMR (DMSO-de, 8 ppm): 7.19-7.24 (m, IH), 7.45-7.50 (m, IH), 7.82-7.85 (m, 
2H), 7.96-7.98 (m, 2H), 8.05 (d, J = 6.0 Hz, 2H), 8.12 (d, J = 4.6 Hz, IH), 8.32 (d, J 
= 4.6 Hz, IH), 8.85 (d, J = 6.0 Hz, 2H), 13.5 (br s, IH). 
ESIMS m/z: [M+H3+ 388. 
It&: 232-234 °C. 

immm 6 3 2] 

N- [4 --7^ -/U— 5 - (t°y -yy~ 2 — f /V%;V&z=-;V) J-TV*—;V- 2 —-i;V\ 
^7/W^5 ^Mtert-^/V (jt^6 3 2) 

##M7 ^IHttKlLT, 2— Tir^Vl^^^Of^ t> t^T-fe h7x/ ^ (3.18 g, 
26.5 mmol) MV^S^ bfc£ 2 - 7 5 / - 5 - /n^- 4 - 7x^f 7y'-/V 
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(3.56 g, 53%) Sr#Vt 0 1 
X H NMR (CDCb, 8 ppm): 5.03 (br s, 2H), 7.31-7.44 (m, 3H), 7.84 (dd, J = 1.6, 8.4 
Hz, 2H). 

Hife0»j9 2©Igl ^lKlH^UT,^^g(D^^l9^Xmi-C#b^fc2-r5: 
/ — 5 — y*u^E— 4 —^31— ;Vf7/- ;v (691 mg, 2.71 mmol) Sr^V^^ <Hc=fc 
«9N— [ 5 - - 4 - 7x-/Vf 2 - -f /V] #/W^ * i/ffe tert— 7*^" 

/V (499 mg, 52%) 

iH NMR (DMSO-de, 8 ppm): 1.50 (s, 9H), 7.37-7.50 (m, 3H), 7.83 (d, J = 6.7 Hz, 
2H). 

— 4 - 7 ^ =.;V=f-T 2 — Y ;V\ j]/Vs< % l/&t tert-T^/V (499 mg, 1.41 

mmol) &m^^^b\z£.iQ m^t-Br^O 6 3 2 (355 mg, 66%) £r#fc 0 
iH NMR (CDC1 3 , 8 ppm): 1.55 (s, 9H), 7.35-7.46 (m, 4H), 7.55-7.59 (m, 2H), 
7.76-7.86 (m, IH), 8.00-8.06 (m, IH), 8.31 (br s, IH), 8.63-8.67 (m, IH). 

immm 6 3 3] 

3 3) 

mmm i 8 6 1 mm^- ut, i\&m i 8 5 9 wt&yo 632 (355 mg, 0.931 

mmol) &m^Z>Z.kte&V ffimik&Vo 6 3 3 (256 mg, 98%) Sr#fc 0 
iH NMR (DMSO-de, 8 ppm): 7.28-7.21 (m, 3H), 7.40 (d, J = 7.4 Hz, 2H), 7.47 (dd, J 
= 7.0, 7.7 Hz, IH), 7.79 (d, J = 7.7 Hz, IH), 7.89 (dd, J = 7.0, 7.7 Hz, IH), 8.03 (br s, 
2H), 8.45 (d, J = 7.0 Hz, IH). 
mMM6 3 4] 

n- [4-7^—/i-— 5 - (try — { jv% /viS^A') 
t° y s^- 4 -^/^>i7- ? k . 6 3 4) 

HJfeM 1 8 7 £ mmiZ Ut, ffr^flb 186 <£>ftfc> «9 6 3 3 (256 mg, 0.911 

mmol) §rffi V n 5 £ £ J; «3 *1&fb£4& 6 3 4 (247 mg, 70%) Sr#fc 0 
*H NMR (DMSO-de, 8 ppm): 7.35-7.38 (m, 3H), 7.54-7.57 (m, 2H), 7.61-7.66 (m, 
IH), 8.00-8.03 (m, 2H), 8.04 (dd, J = 1.3, 4.6 Hz, 2H), 8.67 (d, J = 4.8 Hz, IH), 8.84 
(dd, J = 1.3, 4.6 Hz, 2H), 13.39 (br s, IH). 
ESIMS m/z: [M+H]+ 387. 
Bb&: 231-235 °C 
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2-757-4- {2-7 V ;V) -5- (4-t°P^) Offc-^ a ) 

W003/35639{J:|Bife<D^iSfe^oT#e>tb5 1 - (2-7U/1') -2- (4-tfl? 
ac^/^ (4.15 g, 22.2 inmol) Sr^Ifc (22 mL) ^$?U HHt (3.54 g, 22.2 
mmol) Srftlfc-C, 80°CT*lB#^^#Ufc o ^«^7XtKT^P bfc^, g^^^/V 
%^P^T, WtBU^ H e B *^-r^r «9, 2-7n^-i- (2-7y^) - 
2 - ( 4 - t° U ^ 7 ^JUfcrfcSffSfefi (7.59 g, 99%) £r#fc 0 

iH NMR (DMSO-de, 8 ppm): 6.58 (dd, J = 1.7, 3.7 Hz, 1H), 7.0l(lH, s), 7.91 (dd, J 
= 0.8, 3.7 Hz, 1H), 8.19 (dd, J = 0.8, 1.7 Hz, 1H), 8.21 (d, J = 5.6 Hz, 2H), 8.97 (d, J 
= 5.6 Hz, 2H). 

1 -(2-7U/V) — 2-(4-t°y vvP) 7 ^Jfkitate&W&L (7.59 
g, 21.9 mmol) 7 — (110 mL) tlS^fx h V if/VT 5 1/ (3.35 mL, 24.1 

mmol) &M?lX^ ^2&T?30£fflM* bfc 0 Rj&iR-g^fc:^;*-^* (1.83 g, 24.1 mmol) 

JlSlr^U^^yA^nv h^?7-f- (^PP*M : 7^7-/^=10 : 1) 

mm^ma (5.10 g , 96%) tvx&in. 

m NMR (DMSO-de, 8 ppm): 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.63 (dd, J = 0.7, 3.3 Hz, 
1H), 7.34 (dd, J = 1.7, 6.3 Hz, 2H), 7.43 (br s, 2H), 7.60 (dd, J = 0.7, 1.7 Hz, 1H), 
8.50 (dd, J = 1.7, 6.3 Hz, 2H). 

[#MH*J2] ' 

2-757-4- -5- ^TV*— /V (>fb^b) 

##Wli»LT, 1- (2-7 y /w) -2- (4-fc°y>W ^7Vtf>ft 
fc> tHC 1 - ( 2 - 7 y /V) -2- ( 2 - t° y ^ 7 ^ (936 mg, 5.00 mmol) 

=fc r> MWe&m b (155 mg, 13%, 2 X|£) £r#fc 0 

*H NMR (DMSO-de, 8 ppm): 6.56 (dd, J = 1.8, 3.3 Hz, 1H), 6.62 (dd, J = 0.7, 3.3 Hz, 
1H), 7.26 (dd, J = 1.7, 4.4 Hz, 2H), 7.44 (br s, 2H), 7.60 (dd, J = 0.7, 1.8 Hz, 1H), 
8.50 (dd, J = 1.7, 4.4 Hz, 2H). 
3] 

2-757-4- (2-7D/V) -5-7x^f7/^ Ofb^#> c ) 

1 1 muiz- l~c\ i - ( 2 -y y /v) - 2- (4-t o y ^7 
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t>r>\Z.l— (2 -7 V/V) -2--7=.^A>a^# ; i> (2.75 g, 14.8 mmol) J^fUlB 
fc&fac (1.47 g, 41%, 2 It) &#fc 0 

iH NMR (DMSO-de, 8 ppm): 6.43-6.47 (m, 2H), 7.14 (br s, 2H), 7.28-7.35 (m, 5H), 
7.49 (d, J = 1.7 Hz, 1H). 

[###i|4] 

2-757-5 — <Vv?/V- 4 - ( 2 -7 y /l>) 9^7 )V%\YjYmWM. {ft&QO d ) 

##ii©iSii»tt, l - (2-^yyv) - 2- 

J ^(D\\1oV)\Z.\— -3-73:-;^n^Vy (1.19 g, 5.94 mmol) 

SrJBl\ 2-^n^-l- (2-7U/V) - 3 — 7 * =/K7" n 7 ^ (1.66 g, 5.94 
mmol) £r#fc 0 Mbft>fcfc&®>&T-te h~ V V /V (15 mL) fc*#FU (0.49 
g, 6.44 mmol) SrJniT, *3»31flET-eil*MiJl#lxfc„ ^Jft&M^-CiW&U 
WttSbfcia^^i-^^ir^j;!?, ^1B^%d (1.21 g, 60%) £#fc„ 
iH NMR (DMSO-de, 8 ppm): 4.25 (s, 2H), 6.70 (dd, J = 1.7, 3.3 Hz, 1H), 6.91 (dd, J 
= 3.3 Hz, IH), 7.27-7.35 (m, 5H), 7.90 (d, J = 1.7 Hz, IH), 9.05 (br s, 2H). 
10*W 5 ] 

2-757-5- (^ h v-#/V/J^/V) - 4 - (2-7D/V) 9^7 7*— /mi^/K^t 

mm. ut&me) 

&*§M4bmmzVX, 1- (2-7P/P) -2- ^/^ft 
:b0 [C7P^ /Vg^^fvv (2.73 g, 15 mmol) =t «9 % flHB-fb^ e (2.91 g, 61%) 

iH NMR (DMSO-de, 8 ppm): 1.25 (t, J = 7.2 Hz, 3H), 4.19 (q, J = 7.2 Hz, 2H), 6.63 
(dd, J = 1.7, 3.5 Hz, IH), 7.50 (dd, J = 0.7, 3.5 Hz, IH), 7.67 (br s, 2H), 7.79 (dd, J = 
0.7, 1.7 Hz, IH). 

[##M6] 

2-757-4- (2-7U;V) Ut&fof) 

tt^U^Lt, 1- (2-7!);V) -2- (4-fc°yv7l7) m^y^tD'ft 
t)'5tl-(2-7!J/l')7a/N7y (500 mg, 4.03 mmol) =fc 9 N WlBflS-^Nfe f (245 
mg, 34%) Sr#fc„ 

iH NMR (CDCls, 8 ppm): 2.48 (s, 3H), 4.82 (br s, 2H), 6.45 (dd, J = 1.8, 3.3 Hz, IH), 
6.53 (dd, J = 0.7, 3.3 Hz, IH), 7.43 (dd, J = 0.7, 1.8 Hz, IH) 

[#fi7] 

2-757-5-70^-4- (2-7!)/^) f7 7-/V (flrfM&g) 
X@l 

2-7ir^-/V7^^ (5.1 g, 46.0 mmol) If^nn^^y (50 mL) £7^7 — 
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7V (50 mL) <Dm&&Nftzm&^ ~r ^ (n-y^) 7y*=^HJ^5 K 
(22.3 g, 46.0 mmol) tr^D^T, S^^10#W*#b7c o SJC&*Sri*ET"C**lSb N 

fek^^*V#^^ffcjftb;fc8K $§^£^T^W*bfc 0 #bftfc2fc8E«:T*fc 
h—MJ/l' (60 mL) KitSflIU T^MUt (3.5 g, 46.0 mmol) Sr^PfcT, SiS."C30 

71^77 7A^nv^'77^ (— dfi7-V : g^^^7V=3 : 1) TrftMi - 5 - t K X 
«9 S 2-7^-4- ( 2 - 7 y 7V) f7y^ 7V (1.53 g, 20%) 3r#7t 0 
iH NMR (CDCls, 8 ppm): 5.17 (br s, 2H), 6.43 (dd, J = 2.0, 3.3 Hz, 1H), 6.61 (d, J = 
3.3 Hz, 1H), 6.69 (s, 1H), 7.49 (d, J = 2.0 Hz, 1H). 
IS 2 

Ig 1 T?# kfrl/fc: 2 -7 5 / - 4 - ( 2 - ~7 ]) A*) ^T^—sV (330 mg, 1.99 
mmol) ^^an*;^ (4mL) fc!BHSb % N-7p^3^^^^ K (360mg,2.02 
mmol) «rap*.'*T\ ^^lB#ra»#bfc 0 BOS^TkMl^T, g^^^"CttttS 

jEET"C@*-f-Swi:le:J;«9 % Sf&fb^g (438 mg, 90%) Sr#/t e 

*H NMR (CDCls, 8 ppm): 5.08 (br s, 2H), 6.48 (dd, J = 2.0, 3.3 Hz, 1H), 6.96 (d, J = 

3.3 Hz, 1H), 7.48 (d, J = 2.0 Hz, 1H). 

[#%M8] . 

N- [5— ytr^e— 4- (2-^y7V) ^Ti/— 7V-2 — < >V\ #/W<* ^Ifetert— 

^7V Mb^4fch) 

7 T?#fctbS'ft;-^4fc g (12.0 g, 49.0 mmol), Zl^^v^-tert-^^V (21.3 
g, 97.9 mmol) , h U xf-fVT 5: 1/ (17.1 mL, 122 mmol) #5 Jzt^N, N- fvl" 
7^/fc°y^y (0.60 g, 4.91 mmol) SrDMI (200 mL) \Z.mM U MUX^^mW 
bfc 0 S«^tK^Px.T n ffN»3i^-/i>-e**Wbfe 0 «Jl&l£?n^7K^i»U 

*«7A7nvf^77^- (— dff"^ : ^m^7V = 5 : 1) tflfitS^t 

Wf&fb^h (14.2 g, 84%) Sr#fc 0 
*H NMR (DMSO-de, 8 ppm): 1.49 (s, 9H), 6.64 (dd, J = 2.0, 3.3 Hz, 1H), 6.91 (dd, J 
= 0.7, 3.3 Hz, 1H), 7.80 (dd, J = 0.7, 2.0 Hz, 1H). 

9 ] 

2-757-5-70^-4- (5-7 > P i &-2-7!)/V) f77^/V i ) 
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^^M7 Xmhtl^^m s (500 mg, 2.04 mmol) £DMF (10 mL) &C*gfi?U 

^ K (363 mg, 2.04 mmol) ^PX.T N ^S.-eiB#^^# bfc 0 

m-^^^y^x^rnvr^ mm^umTx^vtc 0 nbntimm^^v^^^ 

Jj^&tn^ Y^fyy^ — i^-V-^' :Bm^/^=4: 1) X^M-t 6 - t J: 9 , 
WIB-fb-^Hl j (379 mg, 57%) Sr#fc e 

iH NMR (CDC1 3 , 8 ppm): 5.16 (br s, 2H), 6.44 (d, J = 3.3 Hz, 1H), 6.91 (d, J = 3.3 
Hz, 1H) 

[iMfMlO] 

N- [5-^n^E--4- (2-^D/l/) f7yWv-2 — f/V] t°y vV- 4 
tf^lf-^ K (^#3 j ) 

mmm i £ a ©^t? <9 i xmh%hZ>\Y&m § (332 m g , 

1.36 mmol) &mv\ WMik^ k • (382 mg, 81%) $r#7c 0 

iH NMR (DMSO-de, 8 ppm): 6.68 (dd, J = 1.8, 3.5 Hz, 1H), 7.01 (d, J = 3.5 Hz, 1H), 
7.85 (d, J = 1.8 Hz, IH), 8.01 (d, J = 4.8 Hz, 2H), 8.82 (d, J = 4.8 Hz, 2H), 13.48 (br 
s, IH). 

ESIMS m/z: [ 79 BrM-H]" 348, [ 81 BrM-H]" 350. 
1 1 ] 

2-y h^W y^^^-^m Offc^k) 

US6,509,361 KmML(D^m^^Xnh%hZ> 2-* V * W y^=z=F->^ ^/V 
(6.35 g, 38.0 mmol) /V (39 mL) t?K (13 mL) (DU^MM^MM U 

7kmkV?-yJ*~7k%nm (7.97 g, 190 mmol) %Mx.x, mux 2 0#lW£i#L-fc o y 
y ; — /v^ffT-e®*L. ^htitcjkmm^ 4moVhmm : §:Mx.x^ pH & 3 Km 

mvtc 0 %tmvfemi$&w.m-rz>z. tizz mmt&mk (4.72 g , 8i%) 

iH NMR (DMSO-de, 8 ppm): 3.90 (s, 3H), 7.19 (d, J = 1.3 Hz, IH), 7.39 (dd, J = 5.3, 
1.9 Hz, IH), 8.dd (d, J = 5.3 Hz, IH). 
APCIMS m/z: [M+H] + 154. 
[##01112] 

2- u-y h^-^-o^y^^zy) ^y-^^-^m ut&mi) 

55%7kmit*r h V y (2.49 g, 0.0570 mmol) ^DMF (19 mL) fcdSiSL, tK^ 
Ts 4-^ h^^y^7^n-;v (7.12 mL, 0.057 mmol) ^M±X S ifit'l 
Vfc a mt&tik&faiZ: 2-?uu4 y^=t^m (3.00 g, 0.0190 mmol) £ 
JP^LT, 80 c C-e2B#^#Lfc o K^^t&fn^7K (60 mL) t?k (60 mL) tf> 
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m&mfc&A u io%mm-<*m0L(D ph & 5 ^t^jmr-v 1 wmmw bfc D 
*ffflb^@^sr*^5r^^j;«9, mmt&mi (5.26 g , ^amo 

iH NMR (DMSO-de, 8 ppm): 3.75 (s, 3H), 5.31 (s, 2H), 6.94 (d, J = 8.1 Hz, 2H), 
7.21 (s, 1H), 7.39 (d, J = 5.4 Hz, 1H), 7.40 (d, J = 8.1 Hz, 2H), 8.34 (d, J = 5.4 Hz, 
1H). 

APCIMS m/z: [M+H]+ 260. 
[#^J13] - 

2 — T $ ./ - 4 - (2-^y/V-) -5- (2-^^/Vfc°!J> ? >'-4—i'/V) f/^ 
/V Of[^#>m) 

xm 

3, 4-^f;Vt°]jv?y (2.25 mL, 20.0 mmol) fciUt7 7>'-2-«>' 
^rc^/v (5.02 mL, 40.0 mmol) & THF (20 mL) ^|§$?U 0°C"e l.Omol/L U ^- 
>7 A--^t ^ ^v^v-y ^ K© THF §t (40.0 mL, 40.0 mmol) ^S.^? 

sl-Z>9J>>?v^h?77 4— (-^f-^ : M^9W=1 : 2) -V^Mi~ ^ ^ t ^ X 
K) . 1- (2-7y;l/) - 2- (3-'^f^t°y^-4 — f/V) ^9/1/ (3.34 g, 
16.6 mmol) £r#7c 0 

iH NMR (CDCls, 8 ppm): 2.32 (s, 3H), 4.18 (s, 2H), 6.58 (dd, J = 1.8, 3.6 Hz, 1H), 
7.11 (d, J = 5.0 Hz, IH), 7.26 (dd, J = 0.7, 3.6 Hz, IH), 7.62 (dd, J = 0.7, 1.8 Hz, IH), 
8.38 (d, J = 5.0 Hz, IH), 8.41 (s, IH). 
APCIMS m/z: [M+H] + 260. 

t»LT, i- (2-^y/v) -2- (4-t°y >w ^$;^(d\\ 

t> V) KJim 1 -C#£>tbfc 1 - ( 2 -7 V /V) - 2 - ( 3 y v^- 4 — f/W) 
(1.61 g, 8.00 mmol) £rJlV^ £ £ f£«fc «9 HHB^-g^m (1.67 g, 81%) £ 

*H NMR (DMSO-de, 8 ppm): 2.05 (s, 3H), 6.39 (dd, J = 0.8, 3.5 Hz, IH), 6.45 (dd, J 
= 1.7, 3.5 Hz, IH), 7.25 (d, J = 5.0 Hz, IH), 7.29 (br s, 2H), 7.46 (dd, J = 0.8, 1.7 Hz, 
IH), 8.39 (d, J = 5.0 Hz, IH), 8.48 (s, IH). 

EiMfM'14] 

n- [4- (2-7U/V) -5-3— Kfry 5 ^- 2— r/v] -<yxr$ K ttk-h 
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n ) 

IS1 



^^7-C#btbS-fb-S^g (10.0 g, 40.8 mmol) %t°Vi?> (136 mL) ^MM 
U 7K^T> 4 - v 5 ^ f^T 5/t°y^y (250 mg, 2.04 mmol) *3 «fc ttflfrfb'O' ^ 
-Y/V (8.05 mL, 69.4 mmol) Sr^P^T. ^Iftt* 30^KUt#Lfe 0 KiSttlJl^SriP^. 

g^m^/v=io : 1) t?*SSSl't"5r (9 , N- [5-^n^E~4- (2-7D/V) 

fTy 5 -^- 2 — f 7V] ^yX7 5: K (12.0 g, 84%) LT#7c 0 
iH NMR (CDC1 3 , 8 ppm): 6.67 (dd, J = 1.6, 3.5 Hz, 1H), 7;01 (d, J = 3.5 Hz, 1H), 
7.46-7.71 (m, 3H), 7.84 (d, J = 1.6 Hz, 1H), 8.09-8.17 (m, 2H). 



MMM 9 2 t LT, DMF (D\\k> V) \c 3 (26.3 g, 104 mmol) &JEV\ 

— /V- 2 — r /V] ^VX7 5 K (10.3 g, 29.6 mmol) §fflV>5 t \Z. X 9 Sffl&ffc;^ 
#»n (6.56 g, 56%) £r UT#fc. 

iH NMR (CDCL, 8 ppm): 6.48 (dd, J = 1.8, 3.3 Hz, 1H), 7.15 (d, J = 3.3 Hz, 1H), 
7.42-7.65 (m, 3H), 7.45 (d, J = 1.8 Hz, IH), 7.85-7.93 (m, 2H), 10.04 (br s, IH). 

tt^Jl 5 : 2 — T ^ 7 - 4 - (2-7D/V) - 5- (2-^^/V7i^) ^Ty* 

' As <&&m o ) 



^#bfc3 &<{km§& (100 mg) *5j;tJ?7;V77-;V' (1.99 mL, 24.0 mmol) <D?J| 
0t"eH)^f;^!)/W-K (3.52 mL, 26.4 mmol) Mx.T % 0°C7? 
30^-ra«#Lfc o KJESjfi^*^ THF (20 mL) ?rAPx.T, -78 0 C"t? l.Omol/L P ^ 
17^— ^f^f/^>7^K©THF^S (24.0 mL, 24.0 mmol) ^iTL, IHt^ 
15 #Wifc#bfco SJSMfel!: 2 - ^ f ;^y^/V7n ^ K .(2.68 mL, 20.0 
mmol) <D THF mfe (10 mL) % x. T , 1 L 7c 0 MJfc?!'^ l.Omol/L 

TYy (n-^/V) r^^-^l7A^ny K (26.4 mL, 26.4 mmol) ^P^LT, 

30 £f H m# L-fc 0 S^f-fi^fn^bT !7 atK^^P^T, mm^^T* 
tttBLfc 0 ^Ji^l&fp^kT^=i7A7K^^J:^«&^^^Ji|H^S5fe^L, & 

£^)1- (2-7^71/) -2 - (2-^ <?;\>7^~;V) =c#;i/ (3.33 g, 83%) 



X|S 



X® 1 
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iH NMR (CDCls, 8 ppm): 2.31 (s, 3H),'4.16 (s, 2H), 6.53 (dd, J = 1.8, 3.6 Hz, 1H), 

7.15-7.21 (m, 5H), 7.59 (dd, J = 0.8, 1.8 Hz, 1H) 

3ZfM2 

##0iii tmrn^i-x^ l- (2-?v^) -2- (4-try^) ^.^/y<Di\ 

^*9^Xm-C#btb7cl- (2-7jJ/l>) -2- (2-^f-/l-7x^ /V) ;n^/V 
(3.33 g, 16.6 mmol) SrfflV^ £ £ <fc 9 «flBte£4fe o (1.62 g, 38%) £#fc 0 
t##M 1 6 ] 

2 -T5/-4- (2-7P/V) —5 - (2-^y-l, 2-S?fc Rg fc°y vV— 
4 f/P) f7/-/V Wk-^fep) 

usi^it^LT, l- (2-7 y/v) -2- (4-t°y^/v) i^;y©^ 

t> WO03/35639 mfB4ft©#$fe^o TfttlS 2 - ( 2 - 7 Ao**n fc° y ^ V- 

4 — itV) -1- (2-7D;V) ^Sls (6.16 g, 30.0 mmol) SrJBV^S £ £ fcl<fc 
V, 2-T^7-5- (2-7/W^-nfc°y >?V-4 — { /V) -4- (2-7!J;V) ^ 

/V (4.86 g, 62%) Sr#fe 0 
APCIMS m/z: [M+H] + 262. 
□OM2 

XH 1 T?#bttfd 2 — T ^ / — 5 — ( 2 fcT y v 5 ^- 4 -^/V) - 4 - ( 2 

-7U^) fT/-^ (2.00 g, 7.65 mmol) &r 6mol/L MB. (20 mL) KlSSvS £ i§:> 
iJammmT-r: 1 ^W^#Ufc 0 .K&JSfc lOmol/L 7X11^ h y <7AtK^^P^T 

^ — (^ n n : 7 * y — /V=17 : 3) -VtiimtZ ZLbKXV SHE-fb^to P (1.01 

g, 51%) «rHfe@'#fc LT#fc. 

iH NMR (DMSO-de, 8 ppm): 5.98 (dd, J = 1.8, 6.9 Hz, 1H), 6.18 (d, J = 1.8 Hz, 1H), 
6.56 (dd, J = 1.7, 3.5 Hz, IH), 6.62 (d, J = 3.5 hz, IH), 7.28 (d, J = 6.9 Hz, IH), 7.42 
(br s, 2H), 7.65 (d, J = 1.7 Hz, IH), 11.44 (br s, IH).. 
APCIMS m/z: [M+H] + 260. 
[##0»J1 7] 

2 -T 5 7-4- (2-7U;H -5 - (2-^7^1, 2-v^t Kg try v 5 ^- 

5- -f/v) fry^/v Wb-a^q) 
xsi 

ISSfrBIl irlHtU-UT, 1- (2-7U/V) -2- (4-t o y-^v) s^/^oft 
*=>j3 HI WO03/35639 tei|B*fe<7)^^o-C#b^5 2- W- 5 

— Y/V) -1- (2-7U/V) ^7 >- (13.8 g, 62.0 mmol) SrJEV^S £ £ K «fc «9 , 
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2-T ^ / - 5- (2-^ont'y^^-5--f;l') - 4 -. ( 2 - W ;V) fT^- 
/V (11.6 g, 67%) Sr#fc„ 

!H NMR (DMSO-de, 8 ppm): 6.52 (dd, J = 1.7, 3.5 Hz, 1H), 6.57 (d, J = 3.5 Hz, 1H), 
7.36 (br s, 2H), 7.50-7.52 (m, 2H), 7.80 (dd, J = 2.6, 8.3 Hz, 1H), 8.37 (d, J = 2.6 Hz, 
1H). 

APCIMS m/z: [35C1M+H] + 278, [>7C1M+H] + 280. 

Ig2 

lSK'#^fc2-7^-5- (2-^t3nt°y^y-5— (M - 4- (2 
-7U/V) f7^/V (2.22 g, 80.0 mmol) *3 J; & 28%1~ h V VJ*? b^F©^ 
(4.63 g, 24.0 mmol) Sri, 4 — S^^i^ (8mL) fc«»U 95°C 

vh^77^- (^pp^:^^/-;V=9:1) *e»54^5 - £ «fc «9 > 2- 
T^y-4- (2-7D/V) -5- (2-7* b^v^y i^- 5 — f/l/) fT^^/V 

(1.32 g, 60%) £r#7c 0 
iH NMR (DMSO-de, 8 ppm): 3.88 (s, 3H), 6.47-6.49 (m, 2H), 6.84 (d, J = 8.4 Hz, 
1H), 7.20 (br s, 2H), 7.51 (d, J = 1.2 Hz, 1H), 7.66 (dd, J = 2.5, 8.6 Hz, 1H), 846 (d, 
J = 2.5 Hz, 1H). 
APCIMS m/z: [M+H] + 274. 
X©3 

Xgt2-CWb*l/fc 2-T^ J — A— (2-7V/V) -5- (2-^ h^v-t^v^ 
- 5 — f /V) f/y'^V (1.32 g, 4.83 mmol) £r 48%^k7k^^ (4mL) kffiWt (4 
mL) Oil-^WcffiHS U 100°C-e2B#r^#bfc o KJfeiftfc lOmol/L TkSMfrJ- h P 

7A^nvf^77^- (^nn*M:^;-/M:l) -C*MH*t" § - £ £ 
•9 atl&fk^ife q (870 mg, 70%) £#7c 0 

*H NMR (DMSO-de, 8 ppm): 6.33 (d, J = 9.2 Hz, 1H), 6.47-6.49 (m, 2H), 7.14 (br s, 
2H), 7.35-7.39 (m, 2H), 7.56 (dd, J = 0.8, 1.7 Hz, 1H), 11.78 (br s, 1H).. 
APCIMS m/z: [M+H] + 260. 
l&^M 1 8 ] 

2 —T ^ y - 5 - ( 1 —au^-jv— 6 — tty — 1 , 6-S^t Kn 2 — f/V) 

-4- (2-7!;^) OffrS^r) 

iii 

^TDf^^/VX (Heterocycles) % ^24^, p.2169 (1986 ¥) i-IE*CO^fefc 

^o-c#bti/5 6 -t^y- i , 6 — s?t Kn try 2 -^/v^v^^^/v 
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(16.7 g, 100 mmol) & DMF (200 mL)' i-^?U V (20.7 g, 150 mmol) 

frMz-Xs ^UX 1 B#W*#Lfc 0 J^SSS-g^te a (16.0 mL, 200 mmol) 

1) -CftM-rS^l ^ 1— 3^^7l>— 6-^y-l, 6-^fcKntlv?y- 

2 — ^/Vatf^ifct^yi/ (3.17 g, 16%) £r#fc 0 

IOM2 

IS1 XMhthfc 1 -cn^/V- 6 -^-df-y- 1 , Kn tf D i^V— 2 —fJ/l' 

^^zn^/V (2.25 g, 11.5 mmol) Srcn^y — /V (50 mL) ^^?L, 0 o CT?^fb# 
/Wv'^ (2.56 g, 23.1 mmol) 33 .fctfifcSWfcS* h V V J* (2.18 g, 57.6 mmol) 

*Lfc 0 #6>ttfea8SS:^y •UtfjvujJx'rw Y^f^y^— {fuu-fc/vj* ■ y 9 

/*- /v=49 : 1) -eftMi~§- ^f-J: l-^^/W-6- (tKn^f/V) - 

2 -^"=3r y - 1 , 2-v > tKnt°y (1.51 g, 76%) 3r#fc 0 

iH NMR (CDCI3, 8 ppm): 1.31 (t, J = 7.0 Hz, 3H), 4.14 (q, J = 7.0 Hz, 2H), 3.22 (t, J 

= 5.7 Hz, 1H), 4.60 (d, J = 5.7 Hz, 1H), 6.27 (dd, J = 1.4, 7.0 Hz, 1H), 6.49 (dd, J = 

1.4, 9.2 Hz, 1H), 7.27 (dd, J = 7.0, 9.2 Hz, 1H). 

APCIMS m/z: [M+H]+ 154. 

urn 3 

zD&2-e#e>Jh//fc 1 — ^^vV- 6 - (k Kc^'^f/V) -2-^y-i, 2- 
Knt°!)v?y (1.51 g, 9.86 mmol) h V ^-"f-fVT ^ V (2.06 mL, 14.8 

mmol) Sr^nn^^y (40 mL) l£$g$¥U 0 < C-eift^^ * y*/l>JiJwl> (0.920 
mL, 11.8 mmol) ^ITU Ot^ 30 frm&W L-fc 0 ^/fc^zk&^fcT, ^na^ 

/V) 2-v?tKnt°y^ (2.29 g, 100%) «r#fc 0 

iH NMR (CDCI3, 8 ppm): 1.36 (t, J = 7.5 Hz, 3H), 3.07 (s, 3H), 4.12 (q, J = 7.5 Hz, 

2H), 5.13 (s, 2H), 6.32 (dd, J = 1.5, 6.6 Hz, IH), 6.65 (dd, J = 1.5, 9.3 Hz, IH), 7.29 

(dd, J = 6.6, 9.3 Hz, IH). 

APCIMS m/z: [M+H] + 232. 

urn. 4 
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1 5 t mUfc Lt, 2 -y ^jw<^i?^u ^ K^f^t? t) I-It3 

F'ntl^y (2.23 g, 9.86 mmol) £r£f V ^ £ £ t K X <9 % ^|H^^#I r (913 mg, 32%) 

iH NMR (DMSO-de, 8 ppm): 1.01 (t, J = 6.9 Hz, 3H), 3.30-3.50 (m. 2H), 6.29 (dd, J 
= 1.5, 6.9 Hz, 1H), 6.43-6.49 (m, 3H), 7.39 (dd, J = 6.9, 9.0 Hz, 1H), 7.44-7.46 (br s, 
2H), 7.54-7.56 (m, 1H). 
APCIMS m/z: [M+H]+ 288. 

mmn 9] 

2-7^ / - 5 - ( 1 —^^-;V— 6 — tf-df-y — 1 , 6 — Kn t°D^y- 3 — f 

zv) -4- fry^/v Ofb^s) 

2-T J t^/^9^ (3.30 g, 30.0 mmol) £r THF (30 mL) fcWMV, -78°C^ 
-e^SPU7to l.Omol/L^^-^^ ^Vl^v^lf > V^VJ*(D THF^ (33.3 mL, 33.0 
mmol) &M?LXs MUSTJM&bfc:^ 15 ^W8t#b^„ £ -■ 

78°C^-t?^PL-, WO03/039451 fa*(D^t?# 1 -^/V- 6 -^y- 3 

- (hyy/^p^^y^M^t^fv') -1, 6— -Jt KafU^y (4.08 g, 

15.0 mmol) ©THF (5 mL) tt^iTU 1.5 R#IWiJl# Lfc 0 S^^TTk 

n-^htf?^ j — i^^iy : m%k^^=i : 1) -e*SBi"S- ^^J; «9 2- (1 

-rc^/i/- 6 —^-^y- 1 , 6— i?M KcJ-3-t o y^iy^/V) - l- (2-7!);P) 
i^/y (1.01 g, 29%) £r#fc 0 

iH NMR (CDCI3, 8 ppm): 1.33 (t, J = 7.3 Hz, 3H), 4.13 (s, 2H), 4.16 (q, J = 7.3 Hz, 
2H), 6.57 (dd, J = 1.8, 3.6 Hz, IH), 6.88 (d, J = 9.6 Hz, IH), 7.21 (d, J = 9.6 Hz, IH), 
7.29 (d, J = 3.6 Hz, IH), 7.62 'd, J = 1.8 Hz, IH). 

zn^in. 2 

#%Wli^frtt, 1- /V) -2- (4-t°y> 5 /P) Jl/(DiX 

t>V KUni^htl^ 2 - (1 -^/V-Q -Hr*V- 1 , Knt o y^y 
y-3 — f /V) -1- (2-7!J^) m^y^ (1.00 g, 4.31 mmol) £ffiV^r.£ 

£ t> tllE^^ s (191 mg, 14 %) Sr^fco 
*H NMR (CDCls, 8 ppm): 1.38 (t, J = 7.0 Hz, 3H), 4.20 (q, J = 7.0 Hz, 2H), 5.41 (br 
s, 2H), 6.47 (dd, J = 1.8, 3.3 Hz, IH), 6.71 (d, J = 3.3 Hz, IH), 6.81 (d, J = 9.9 Hz, 
IH) 7.33 (d, J = 9.9 Hz, IH), 7.41 (d, J = 1.8 Hz, IH). 
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[#%#y 20] 1 

2- 7^7 - 5- (i — fy^n^-e-t^y-i, Knt°y^y- 

3 f/V) -4- (2-7U/V) f"7 s / — /l^ Ofb-g^t) 

X©1 

#%0!ll 9©Igl tUt^tt^ 1 -rc^/V- 6 -^y- 3 - (MJ7/Vtn ' 
7 9 ^X/Vsfr=./\s$-3ci/) - 1 , Kot°!) jfi?XDftt> t> \ZL WO03/039451 

mM<D^m^nhtl^> l-^y^o t°;V- 6 -^-^f y - 3 -(by 7;^p7^^ 
/l^—Zl^^y) -1, 6-^tKnt°!J^y (2.86 g, 10.0 mmol) ^ffil/^i 
if £H - (2-7P/V) - 2- (l-^fy7 , o^-6-^y-l, 6-vX 
Knt;y^yy-3 — f /V) ^ / V (961 mg, 39 %) Sr#fco 

iH NMR (CDCls, 5 ppm): 1.28-1.30 (m, 6H), 4.14 (s, 2H), 5.20-5.30 (m, 1H), 6.56 
(dd, J = 1.8, 3.6 Hz, 1H), 6.85 (d, J = 9.4 Hz, 1H), 7.17 (d, J = 9.4 Hz, 1H), 7.29 (d, 
J = 3.6 Hz, 1H), 7.61 (d, J = 1.8 Hz, 1H). 

X@2 

#tMU«Lt, l- (2-y V;v) -2- U-'trysW ^#;-y<Djfr 
\Z. Igl T#fe*b5 1 - (2-7U/V) -2 - (1 — ry7*ntf/l/-6-t^y 
- 1 , KnfU ^v^- 3 — i;V) (960 mg, 3.90 mmol) SrJBV'* 

&r fcm £ !9 ^IBte-B^ t (331 mg, 28 %) Sr*fc„ 

iH NMR (CDCla, 8 ppm): 1.36-1.39 (m, 6H), 5.27-5.36 (m, 1H), 6.49 (dd, J = 1.8, 
3.3 Hzf IH), 6.69 (dd, J = 0.8, 3.3 Hz, IH), 6.82 (d, J = 9.7 Hz, IH), 7.34 (d, J = 9.7 
Hz, IH), 7.44 (dd, J = 0.8, 1.8 Hz, IH). 

2 1] . 

i-o-^vv- 2-^y-i, 2-^tKn^y^-5-^yi Ub&mu) 
xmi 

4-y h^^^^/l/r/U=-^ (11.9 ml, 95.2 mmol) £r DMF (150 mL) 
88$? U 0°CT 55%7K^'fb-7- h y <7A (4.15 g, 95.2 mmol) ^P^T, SIT 1 

bfc 0 S^H-g^cl 6 - ^ o n =. afyS (5.00 g, 31.7 mmol) <D DMF (10 mL) 
mm%1JU?LX, 80°CT? 2 H#r H m#b7t 0 S^i-7K (200 mL) ^rJPxLT, 4mol/L 
(30 mL) *ffWL.fe@#:Sr*Sl-rSC:fcH:J;.!9 % 6- (4-y h=¥v- 

^Vi^/V^i/) ^=t^>-®? (8.15 g, 99%) £r#fe: 0 

iH NMR (DMSO-de, 8 ppm): 3.75 (s, 3H), 5.35 (s, 2H), 6.92 (d, J = 8.6 Hz, IH), 
6.94 (d, J = 8.6 Hz, 2H), 7.40 (d, J = 8.6 Hz, 2H), 8.15 (dd, J = 2.4, 8.6 Hz, IH), 8.74 
(d, J = 2.4 Hz, IH). 
XH2 
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XfM 1 X*^bfr% 6 - (4 -y- h^i^^vvl^^y) j—a^Vlfe (8.10 g, 31.2 
mmol) ^DMF (250 ml) i^HfU ^^/U^A (8.64 g, 62.5 mmol) £5 £1^3 
<7{ky ^-/W (3.89 mL, 62.5 mmol) SrJP^T, ^S&T? 1 B#Kft# Lfc 0 KJfrfczk 

(gf-^^vw) Tf3Wf5Sli"Sr'i:H:«fc!9 6- (4-y h^f-ix-O'^/^ 
- (3.78 g, 44%) £r#fc 0 

iH NMR (CDC1 3 , 8 ppm): 3.81 (s, 3H), 3.91 (s, 3H), 5.37 (s, 2H), 6.78 (dd, J = 0.7, 
8.6 Hz, 1H), 6.91 (d, J = 8.8 Hz, 2H), 7.39 (d, J = 8.8 Hz, 2H), 8.15 (dd, J = 2.4, 8.6 
Hz, IH), 8.84 (dd, J = 0.7, 2.4 Hz, 1H). 
XM3 

Ig2-e#^5 6- (4-y b^^^^vvV^vO -3fy|^f;V (2.66 g, 
9.73 mmol) £3 £TlT=- V— /V (10.6 mL) MJ (15 mL) fc?g#?U 

^-C30^«#bfc o KJS?RSr«JBET-cai3Nlb, ^bftfc^tel&mKlMc***- 

Lfe« N ^*^T^©*U*faiL^:@#:Sr*St"t-Sr ttiij; t) 2-^y-l, 

2 — Knt°y i^X- 5 — ^A^X^y (1.33 g, 89 %) 3r#fc 0 

iH NMR (CDC1 3 , 8 ppm): 3.87 (s, 3H), 6.58 (dd, J = 0.7, 9.5 Hz, IH), 8.00 (dd, J = 

2.6, 9.5 Hz, IH), 8.20 (dd, J = 0.7, 2.6 Hz, IH). 

I@4 

nmsTsn-hth^ 1, 2 — Knt°y^;v#yi-5-^f/v 

(400 mg, 2.61 mmol) £r DMF (3 mL) ^j|U 55%7jcJ^fb^ MJ !7 A (125 mg, 
2.87 mmol) *3 J:t^3 Vit^-^/V (0.230 mL, 2.87 mmol) Sr^P^T^ MMr^ 2 I^IIQ 

»#u7c D s^^7K^px.t, mm^^xmm\^fc 0 mmm&mu&m&-em& 

^/t-— 2— ^"^y- 1 , 2-i?t Knt°!J^y-5-*;^yt^^ (375 mg, 
79%) 5r#fc 0 

*H NMR (CDCI3, 8 ppm): 1.39 (t, J =7.2 Hz, 3H), 3.86 (s, 3H), 4.03 (q, J = 7.2 Hz, 
2H), 6.53 (d, J =9.5 Hz, IH), 7.83 (dd, J = 2.6, 9.5 Hz, IH), 8.18 (d, J = 2.6 Hz, IH). 

XM4-&RbtlZ> l-xf-;v-2-^y-l, Kb fc? V 5 -jJA> 

/JsV^y^/V (375 mg, 2.07 mmol) t y ? J — ;V<Dm&W&k (1:1) (20 mL) 
fc«M»U 7km^) (191 mg, 4.55 mmol) Sr^T, Stft"Cll*M 
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<0mW.^mu (224mg, 65%) £#fc 0 

iH NMR (DMSO-de, 8 ppm): 1.21 (t, J = 7.1 Hz, 3H), 3.97 (q, J = 7.1 Hz, 2H), 6.39 
(d, J = 9.4 Hz, 1H), 7.76 (dd, J= 2.5, 9.4 Hz, 1H), 8.43 id, J = 2.5 Hz, 1H). 

m^m 22) 

- ( 4 - tf U v 5 /^ 9W) -1, 2-^t Knt o Pv?y-5-*/^ 

^■/HfU ^^4feiftSSrfflV\ ###i|2 KZ)Ig3T#btl5 2-^y-l, 2-v? 
fc K n tf y ^^/VatfVlfe- 5-7* ?vl> (400 mg, 2.61 mmol) «t *) % HfB-ffc^ v 

(490 mg, 82 %) £r#fc„ 
iH NMR (DMSO-de, 8 ppm): 5.16 (s, 2H), 6.30 (d, J = 9.2 Hz, 1H), 7.15 (d, J = 5.9 
Hz, 2H), 7.89 (dd, J = 2.3, 9.2 Hz, IH), 8.15 (d, J = 2.3 Hz, IH), 8.50 (d, J = 5.9 Hz, 
2H). 

[##M2 3] 

1— <l/*?jV—2—3r*y—l, 2-S?fc Kn t°y v?v-4-^/^^(>fb^w) 
JMl 

1 2 'Vftbtl&fc'Mfo l (20.4 g, 84.0 mmol) £r h y :7/Vo*-pg^(168 mL) 
i-^?U T^y— /V (91.1 mL, 0.840 mol) %M*-X^ M&X 3 B#|HH*#L-;fco R 
JC£^eS:«JBETT?*li # b ftfc^«rf»^9vV' , T? U ^ 7 y — f 5 r £ fc «fc «9 , 2 
-^-^y-i, 2-^tKntii;y-4-«yi (6.99 g, 60%) ^fi-fenfr 

X H NMR (DMSO-de, 8 ppm): 6.51 (d, J = 6.8 Hz, IH), 6.80 (d, IH), 7.49 (d, J = 6.8 
Hz, IH). 

IS2 

xti-ci&iis 2 - t^y-i , 2 — s^fc kd try ^y-4 (2.00 

g, 14.4 mmol) £r DMF (29 mL) U &Sb&y#.k (7.95 g, 57.6 mmol) *5 

^tm^VvvV (5.13 mL, 43.2 mmol) ^P^T, 50°CT 2 0#^*# Lfdo BOS 

J^fu^h???**- : ffi^3-/l>=2 : 1) -T?»JSi*t- 5 - £ «t t) , 1 

-^y^-2-t^y-i, Kn t° y ^y - 4 - ^^jjfyf ^y^;v 

(1.58 g, 34%) %&&mVfh LT#fc 0 
iH NMR (CDC1 3 , 8 ppm): 5.14 (s, 2H), 5.31 (s, 2H), 7.23-7.41 (m, 13H). 
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x^2-e#^tb7ci --o-vvi— 2 —tty- i, 2—&t Kn try i^-4— # 

/V^^H^^^/V (1.08 g, 3.38 mmol) £r^/ — /U (7 mL) ^J^t^X (7 mL) <D 
M&Tfem^M^ 7kmt1-hVV^ (O.68O g, 16.9 mmol) Sr^q^-C, Jpf^S^T 
-X?30 5>rtWbfc o SJSfS&Tfc (50 mL) l^At, 10%&M&M*.X pH % 4.5 

teiH^ ufcfK Sia-c i i^WHt^ufco Wtts bfciitt&ai&i-s r. £ m j; y> % fiwa-ffc; 

<S*$>w (151 mg, 20%) &&&mfct UT#fc 0 

iH NMR (DMSO-de, 8 ppm): 5.10 (s, 2H), 6.57 (dd, J = 1.9, 7.0 Hz, 1H), 6.78 (d, J = 
1.9 Hz, 1H), 7.23-7.39 (m, 5H), 7.76 (d, J = 7.0 Hz, 1H). 

[###!J2 4] 

##09 2 3 ©It 2 $5 XXI 3 HO^C IT, &i\^ls*?;V(Dftt> Q K 3 r^^^ ^-/V 
£JBV^w£:te:<J:tK #%M2 3©lSlt1#btl5 2-^y-l, 2-v»t Ko 
fc° y V- 4 (2.00 g, 14.4 mmol) £ «9 tlfB^% x (1.20 g, 50%) 

iH NMR (CDC1 3 , 8 ppm): 3.55 (s, 3H), 3.89 (s, 3H), 6.64 (dd, J = 1.9 Hz, 1H),.7.19 
(d, J = 1.9 Hz, IH), 7.33 (d, J = 7.0 Hz, IH). 

[## m 2 5] 

4- (2-7!);v) - 5- (try v>^- 2 — AO f7/-;v-2-^;i/ 

tt&Wi 1 8 6 (200 mg, 0.737 mmol) V n ^ ^ ^ (15 mL) fcSS$S U # 

(179 mg, 1.11 mmol) &S?B.TfiP*.T, £?B.T? 2 R#NHJI# 
Lfc Q RjapttJ^df-lJ-V (7.5 mL) §r*Px.-Cs ^ffl bfc@#3cr$*&^5 £ £ te«fc 9 

mMtsmy (i33m g ,6i%) &m&mfct vxnt^ 
2 6 ] 

2-/KA^A— 5-* h^^t°y ^ Wb^4bz) 
7h7/sKny-7^ hy — (Tetrahedron Asymmetry) N fg 12 # N p. 1047 
(2001 ^) ^|E«(Z)^-e#e>tb§ 2~t< f ^rv— 5 - (^ h^V^ 3vl>) t° P ^ 
V (11.6 g, 83.5 mmol) %?uuftsUJ>> (160 mL) &C^$?U "gHfc^Vtf V (14.5 
g, 167 mmol) ^Px.T, MM^fET^ 1 U#ffl$fi# Lfc 0 KJ«£r?ltil LT. 

> : g£^n^=3 : 2) ^**$H-5 CL m <fc <9 > *fl&ff5#4fc z (4.32 g, 37%) 6 

iH NMR (CDCla, 8 ppm): 3.96 (s, 3H), 7.31 (dd, J = 2.8, 8.7 Hz, IH), 7.97 (d, J = 
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2.8 Hz, 1H), 8.44 (d, J = 8.7 Hz, 1H), 9.99 (s, 1H). 
2 7 ] 

2-7^7-4 - (5— ^TVl^^V— -5 - ( 4 - fcf U vvl-) f7/- 

/V a a ) 

##0»Jl 3 £ PJEMC l/"C v 3 , i^OftM ^4-^^/Vt°y 

^rc^/i/ (163 mg, 1.06 mmol) J; K> *f!2{l^#) a a (80.0 mg, 30%) £r#fc 0 
iH NMR (CDCI3, 8 ppm): 2.28 (s, 3H), 5,28 (br s, 2H), 6.04 (d, J = 3.2 Hz, 1H), 6.53 
(d, J = 3.2 Hz, 1H), 7.43 (d, J = 6.5 Hz, 2H), 8.53 (d, J = 6.2 Hz, 2H). 

[#MfM2 8] 

2-757-4- (3-^f-/V77V-2 — f/V) -5- (4-fc°yvvW ^T^/— 

^ Uk&m a b ) 

###11 i3t mmz u-c\ 3 , 4 - y ^©ftb (9 ^ 4 y 

ViS:JBV \ 7 7^- 2 -*;^>txf;VOf-tt) 19 3-^f/V77^- 2 
y^xf/V (572 mg, 3.71 mmol) X t> *IBfc£4& a b (536 mg, 71%) £#fc 0 
iH NMR (CD3OD, 8 ppm): 1.81 (s, 3H), 6.28 (d, J = 1.9 Hz, 1H), 6.99 (d, J = 6.3 Hz, 
2H), 7.35 (d, J = 1.9 Hz, IH), 8.26 (d, J = 6.3 Hz, 2H). 

m^m 2 9 : 

2-T5 7-4- (3-7x=;V77V-2-^/V) -5 - ^7/ 

— /V 0ft^#3 a c ) 

X@l 

3 — 7*0*77 V— 2 — ^/V^^Sfe (1.86 g, 9.75 mmol) „ 3 (3.1 mL, 

38.8 mmol) $5 «fc TJ^Sfc-fc */ 7 & (4.80 g, 14.7 mmol) £Ti? b=MJ/V (50 mL) 
teJBSiSU 80°C^r 3 «#Lfc 0 SlS«^«&^iteK*T- b V 7-Mc$g«t«:Jll*. 

jET-eW*Ufc 0 #6>tb^SS:^P ^^7A7PV f^77^- (^^7: 
g^Sfe3i^/p=9 : l) tfltSr bfc£ 9 , 3-7n ; t77y-2-Wyii 
^/V (1.16 g, 54%) £r#fc 0 

*H NMR (CDCI3, 8 ppm): 1.40 (t, J = 7.1 Hz, 3H), 4.39 (q, J = 7.1 Hz, 2H), 6.59 (d, 
J =1.8 Hz, IH), 7.49 (d, J = 1.8 Hz, IH). 

Iilt'#^fc3-7n*7 7y-2-^/V#y|xf;l/ (307 mg, 1.40 
mmol) N 7^~/Vi£v 7^ (208 mg, 1.71 mmol) N v>7n n (hV — o— h V A* 
^77^f7) y< 7 $? VMlD (60.3 mg, 0.008 mmol) $5 «fc t^@fc;*7 y <7 ^ (387 mg, 
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2.80mmol) Sr.b/V^i^ (13 mL) t^/— (0.65 mL) . 1 7k (1.4 mL) <D&& 

mm^w-m^, 9o°ct? 6 mmmwvtco Rf^m^mu^mykm-r v y vj*fom&* 

h^77^ (^^i?-V : 0^^/v=6 : 6) X^Mir 5 t K £ K> , 3-7^ = 
/V— 2 — TJA'/j^S^fVV (290 mg, 96%) ^#fc 0 

iH NMR (CDCb, 8 ppm): 1.30 (t, J = 7.3 Hz, 3H), 4.31 (q, J = 7.3 Hz, 2H), 
6.61-6.62 (m, 1H), 7.35-7.44 (m, 3H), 7.54-7.60 (m, 3H). 

Ig3 

###j|l 3 ^HMH^L-T, 3, ^(DiXfrV \Z.4-*^JV\£V *? 

(277 mg, 1.28 mmol) £rfflV\ 2- (3-7x^V77V 
-2 — f/V) -1- ( 4 - t? V / >- (230 mg, 75%) £r#fc c 

iH NMR (CDCls, 8 ppm): 4.20 (s, 2H), 6.71-6.72 (m, 1H), 7.23 (d, J = 6.0 Hz, 2H), 
7.37-7.44 (m, 3H), 7.61-7.65 (m, 3H), 8.54 (d, J = 6.0Hz, 2H). 

1 t mm^. LT, 1- (2-7JJ/W) - 2- (4-t°!J ^ J l/(D\X 

£><9 fcXM3Xj%btlfrl - (2-79A')-2- (3-7^=^77^-2-^^) 
x^y (292 mg, 0.850 mmol) £Jll\ tffB-ffr^ a c (22.5 mg, 8%) £r#fc 0 
iH NMR (CD3OD, 8 ppm): 5.47 (br s, 2H), 6.64 (d, J = 1.9 Hz, IH), 6.84 (d, J = 6.2 
Hz, 2H), 7.11-7.22 (m, 5H), 7.51 (d, J = 1.9 Hz, IH), 8.28 (d, J = 5.9 Hz, 2H). 
[###ij3 0] 

2-757-5- ( 4 - fc° y vvlT) - 4- [3- (4-t°y >W 77^-2-f/V] 

fry-zv (fc-a^a d) 
xmi 

#^#U2 9 ©IS 1 X'febfltz. 3-7*n ; e77^- 2 -^/V^^^^V^ (296 
mg, 1.35 mmol) . 4 - ( h y -n-^/V^ ^ i/^/V) fc° y (550 mg, 1.51 mmol) 
&5 £"0^ h7^r^ ( h y 7rc=/V^^7^ >-) ^7i^7A(0) (157 mg, 0.136 mmol) 
£THF (10 mL) m$g$FU *Pfi31^T^ 4 ^^#Lfc„ S^^7^y^T^ 

7^— (^^i^->- : g^3i^/V=2 : 3) T^tS^t^j;^ 3- (4-t°y^ 
/V) 7 y 2 -^/V^^^^A- (133 mg, 45%) £#fc 0 

iH NMR (CDCI3, 8 ppm): 1.33 (t, J = 7.2 Hz, 3H), 4.34 (q, J = 7.2 Hz, 2H), 6.66 (d, 
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J = 1.8 Hz, 1H), 7.51 (d, J = 6.2 Hz, 2H), 7.63 (d, J = 1.8 Hz, 1H), 8.66 (d, J = 6.2 
Hz, 2H). 

112 

13k m^fc LT, 3 , 4 - v 5 ^ ^/V fc° V W<Djfrt> *)\z.A-^ fc° V is 
7 7 is- 2 -U ;y&l/&.=- t ?A'<Dttfc>*) t-Xai "e#btLfc3 - (4-t° ' 
V isjV) 7 7 V- 2 >*^/V (133 mg, 0.612 mmol) J; 9 HIEIb^^ a 

d (35.3 mg, 18%) £#7c 0 

iH NMR (CDCls, 8 ppm): 5.21 (br s, 2H), 6.69 (d, J = 1.9 Hz, 1H), 6.87 (d, J = 6.1 
Hz, 2H), 7.18-7.21 (m, 2H), 7.55 (d, J = 1.9 Hz, 1H), 8.36 (d, J = 6.1 Hz, 2H), 8.43 
(d, J = 6.1 Hz, 2H). 

im^m 31] 

2-T^/-4- (3-^y/V) -5- ( 4 - tT y is;V) f7y-;V (ft^ae) 
##M 13i PTOd LT, 3 , 4 - f/Vt° y ^Vtftftfc 19 }C 4 - ^ P V s 

V5rffiV\ 3-77V-2-*M^xf;V (502mg, 3.58mmol) &ym&1\& 
m a e (216 mg, 25%) =H#7c 0 

iH NMR (CD3OD, 8 ppm): 6.38 (d, J= 2.8 Hz, 1H), 7.36 (d, J = 6.3 Hz, 2H),. 7.50 
(dd, J = 2,3, 2.8 Hz, IH), 7.67 (d, J = 2.3 Hz, IH), 8.41 (d, J = 6.3 Hz, 2H). 

3 2] 

N- [5-7n^-4- (3-7D/V) f 7/^-2-^^] # /W* ^ tert 
-~f^-;\< (ik&m a f ) 

##$J7 ^^g^LT, 2-7*^79^©^!? (C3 -T*f;V7 7^ (1.00 , 
g, 8.82 mmol) SrJlV^ - £ «fc '9 2 -T ^ 7 - 5 -7* n*- 4 - (3-7D/1/) f 
/V^#fc 0 8 UT\ 2 -T 5 7 - 5 -^n^e- 4 - (2-7!) 

/v) fry- /v<pftb0fc2— — 5— :/n"=e-4- (3-7JJ/V) f7 N /-;v 
=fc «5 fUlE^^ a f (845 mg, 28%) &#fc„ ' 

iH NMR (CDCI3, 8 ppm): 1.54 (s, 9H), 6.97 (dd, J = 0.9, 1.7. Hz, IH), 7.46 (dd, J = 
1.7, 1.7 Hz, IH), 8.07 (0.9, 1.7 Hz, IH). 

nmz&Vs ^»^5^?j^iit5. fc&mi (40 gh (286.8 g ) 

jS&TJtm&iWffifo (60 g) £?M^U rlxlut Kn^n fcWir/Vn— ^(D10%tK 

(120 g) ^7jpx.s 0 zL<Dm&m%Bmz.£ bhc-g-u asKtuxiasft^^s 

^*£Cbfi"^fflSg*fc^-t-So ^iC^fr!) ^v^S/7A (1.2 g) ^7JPX.T^ 
U @8mm<Z)^F^%o7ctT^a (^tK&MR'PISM) T^^lrot, &e£U 
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flQCfr fc&mi 20 mg 
?Lfe 143.4 mg 
l»m 30 mg" 
t K&^J/7 p Pt°;l/t;l/n-^ ,6 mg 
^77!) V^^y-frA 0.6 mg 



200 mg 

[smm 2i 
mm ut&m 8 6) 

(40 g) ^fflv\ mnwn bmnizvx, mmmm amhtc^om^ 

mil \Y&m 8 6 20 mg 

fL^ 143.4 mg 

m&mmm so mg 

t Kn^r^ntVPt^P^ 6 mg 

^77 V ^gg^^^fr^ 0.6 mg 

200 mg 

mtw ut&m9 9) 
3%mfc£<o, &<Dm&frbftzmMm%mm~rz>o (1 g ) ^j^d- 

(5 g) Sr&MJW^Xi^PbT^U $bi^M*5<J:t^7Km^ 

h V ^A7M«^^PbTpH^6^M«bfcfI,ftltffl^W7ic^S^1000mL^-r 



M^" ftl^#> 9 9 2 mg 

D — ^r>-~ /V 10 mg 

mm ma 

2.00 mL 



y-^mmi*^ it ra * ©asanas ^wm ztizm* £ti& 0 
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ft * . <d . m m 



l. -ASsSfl) 




(CH 2 ) n 



(I) 



n \fi 0—3 CD! 



it b< fi^ft©fflt*i« 



fiil^ b< te#g^CQ«T/V^/K 
IML< tt££1tlfe£>^ p7;v^K 

b < ft#si©7 y -/v, 

-NR5R6 (;i£4b 

iamt>b<«^« 

*m^b< 
e»^b< mm 
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—OR 7 (^H 3 , 
R 7 ^7K^J1-^ s ' . 

g#l& b< te^S^O^ pT;V^;K 
tit L< (i^ttfDfftWl, 

-COR8 [=j£tfj % 

R 8 «7X*M^, 

g&t> u < mm^r v -/k 
R9 *s j; 7j? Rio ^m— ^ it nmft o T N 
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gm^ b< fi^e^otef&7vv^-/K . 

gmt b < tt^ift©7 y —/v, 
MMh b< li#tt©77/v^> 

emt b< ^#«m^#^^#*> 

b< li^ttofSMiS7;v^;!^ 

&m-t) -aft & 

tftt)L<fj;#tt©fift7;^;K 

gm& b < it#ii©{si7/^=/K 

g*&^ b< «#gm^iS^T/V=3f-^/K 
Slfefc b < te#g#l© n T/V^VK 
MMh b < |j;#tl<7)7 y — /K 
g$l& b < te#g$|cD T 7 

gm^ b< fi#gm©ig^is^T/i/^-7v^fc(i 
■ gm% b < tt^t«icffM^S7^^^ 

§rl5i-) Sr^-f-] SrgfU 
R 3 *5 J; tJ« R 4 fc* 1H— * 7t femtZ o T , 

gm% b< te#mi&Of»T/i^/K 
gmt> b< fi#gm^>«T/V^-^/K 
WMh b < te^M&<D^T/V=¥~/K 
f^t<tt#tI©7 7^/K 

m&h b< fi^gife^jim^ijsaiT/^^/^, 
gm% b< mmm<D3mwmmmT;v*;^ 



376 



WO 2005/063743 PCT/JP2004/019778 

. tit t < t©(g»T^^=;l/, 

u < ii^ttwr y —/K 

— NR 13 R 14 (5£4b 
Ris £5 J; tj? Ri4 » p — ^ ft o T „ 

fitfc b< tt#amofg7^T^^-=/v N 

em t> b < r y -/v, 

b< «#em^#^*#s, 
em^ b< tt#smoii#^i^T/v=¥/v^7^« 

m&h b< f^fil©^fIIifT/v^;V' 

-OR 1 * 0£4b 
R 15 te7KS§IIH\ 

g&*> b < tt»©7 y 
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R 2 teffitt b < fiitl© 6 y - 1 , 3 — f /W 

4. R2 l < mmWk^mkT /^/^^ m.mh v < (i#tt©7 y — a\ 

5. R2^g^^ b< «#em^r y — /v-e*>5»^©<6ffl i~3 <o\^-tmaz^ 



7. R2^-COR8 (5£>£ N R8«fti|B^llI^-efe5) -Cfc5»^:0«SH 1~3 <D^ 
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m&h b< g&fc b< em 

b< fi^Itroli^HiTy^;^ fcttf It b< te#*m©^^ifliflifl 
9. R8 ^Slfet b < te#e^<7»^ n TVV^r/K Silt b < tt#tfe©7 y — 

/KSit) b< te#wm<Dmm^.mm&-£tinwmh b< 
io. R8 &m.Wkh b < tt^nift©T v -/k b < mmm^mm^Mmm 

13. r4^-cori2 RiattS&flB^njSi-eabS) -efc3f*?fc©fg|g 11 

14. R4^-GORi2a (s£cK Ri2af^g^^ b< f^S^Ote^T/V^/K fit 

«#sm©r y ■ b < tt«©77/H/K b < mmmomm 

©I5H 11 * 1t\& 12 IBtfeOT^V ^ AaAS^c#^3SI„ 

15. R8*5«fctf R4^|U— ^rtf«^oT-CORi 2 (5£*K R 12 «ffjfB^IHa^fc 

16. n *s o -efe t) N Ri tfSfKfefc u < tt^ft(7;^^ < £ & l ooSftSfJS-T-Sr^ 
tf 5 ^«3§r§J^ft*at3£t?fc !9 s R 2 ^-COR8a R8f f3«&^ b< 

17. ri ^flHnt> b< mfcw®k<n? v ^-vh^m^mm ig ib*c©ttv 
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18. R8* tim^-b b < m¥WM<D<P-ij: < t h l o©|ft*i^-f- Sr-g-tf J!gatS?K5lf at 

19. Rs jg^-efc t) , R 4 b < te^gf&o^T/i^K fi&fc b 

ft^OtSffl 1-10 *3,fctf 16-18 (Di^^/W-fStoTTV Au,3:mffimfflo 

20. R 3 ^7K*^-CfeDs R 4 ;3MMTA^/K T^/i-^/^T^fi^MS*^ 
7/>^S)5SI*©ftl 1~10 *? it^ 16—18 <£>V>1» tL^^IB^OT^V A 2 a 

21. R3*5 J^R^Hg— ^fctt^sfeoTiKfet b< (i^fiO{£l7;V^^, g 
ifet b< «^g^COT^/V=¥/V^fc«gi^% b< f^S^^^W^^^T/V^r/^ 
"C &> 6 ft^ (DtaHl— 10*5^^16— 18(DV ^frb jWcfBife (DT*f;*/^ A 2A 

22. ft^GDfSffl 1-21 <DV^TtL^^BB*fe©^-T^— /^^^Tbfi^OllS^ 
24. 5£(IA) 




(IA) 
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-COR 12A R 12A ttiufB R 12 tiiffcS) 

R2A ftg&fc b < t±^SifeO<SjRr/u^/K 

etfefc b < ii#fl©7 y 
gmt b< «#«^^T^/v=3f/K 

em t> b < »#flra<aji»^*3S2k 

• smfeb<^«m^ii^m*mr/v^/K . 
emt> b< ^^smc^#^mm^T/v=3r/v, 

-NR5R6 (5£tK R5*5j;t/R6^tb^HUlBtlRia-efe6), 
-OR? (5#K Rmt&fB^IIJgrCfcS) &ft& 
-COR8 (^tfj % R8fiffrfBt|H^-t?fc2») 

26. n^O -efcSit ^COfSH 24 *fcf2 25 ISife^^T^— /^ft^ffc^fcte-^tf) 

27. R2Atf$g#|t b < tt#IiOiiT;^/K fiifefc b < (i^fi©7 y — /K 

b< {^ga^ii^w^T/^^/Kffm^ b< tt^em©^#^*iST/w^ 

28. R^&WMh b< te§£g|&<£>T IJ — /^-^$?§|f^©t5ffl 24—26 ©V^fb^ 



29. R^^mm-hv<mmm^mm^:Mmmm^rctem^:hv<mmm(D^ 
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mwmmm&x'ib&m^mm 24^26 ^^ix^ztm^T y-^mm^t^ 

30. R2A^S-COR8 R 8 f^ltjfS t r^Ht? $3 5 ) "efeS|f^<Df£H 24—26 

32. R8 a$fii&& l, < te#g^(7>y^ n T/l-^/K b < tt#SI©7 U — 

33. R8 b < fi^emcor y ~/k «mt b < mmm^mm^mmn 

34. RSA^TKm^-efeSft^cOfSffl 24-33 tDVvf tL/^fB^CD^T y*~ A-ft 

35. R^^fgfXT/V^^^Tc^T^/V^-efe^ff^^lQH 24—33 cOV^f fiib> 

36. r3a^s-cori2a R^fe-mmtmmx&%) x*h%m?k<Dmm24~ 
33 v ^Ttifrfcmm,<v y:— summit tc <nmm^m ^fp^ £ ft s m. a 

37. ri2a #sg^ b < ii^fi©ffl7/v^/K et&& b < «#em<^»T 

71^3 ^ % g#|& b < te#g^<7»y p T/I^/K S^fe b < V£$?Wfflk<DT V — /K 

fitt<(^t^(D77/v= 3 r;K w^h b< te^emojmsts^isfst^ b 

38. Ri2 tfWM^ b < fe3¥WM?>i&®tT/v3r^ m.Wkh b < ft#fI<D{Sl7/^ 
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39. 5t(IB) 



R 3B teTkPSf 

g&fc b< te#flt&0{g&T/l^:=vK 

WMh b< f^g^or^/^/v^fc^ 

gm& b< f^gmo^^^itr/v^/K 

B&fc b< te§M^OT^/^/V3:fcte 
life' l < lO^f ItilT^^^ 
R 8B teTk^fliHS 

e&k b< tt^g^^ig^T/i/^/K 

fife t< }4^Ii©fglT;v>7-^/K 
g^fe b< ii#II©ffil7/w^^/K 
Sifefc b < te^gilcD^ n T/V^r/V, 
g£&& b < f£#gi&OT U —/V, 




1A 



R' 



(IB) 
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fit) t < tt#ti(D^MiiT/i'^/v 

40. R^tfWMh b< mm^y v /^h^m^mm 39 tBUco^ry— 

41. n#0 -efe^W^^fSffl 39 40 tiMt<D?-T'S—/V&%t#$-l£ltt<D 

42. R8B asg&fc u < W3ftttfe©*>fc < t h 1 o©ite(fJS^FSr-g-tfIBat^jl3(fSit 

43. R^^kmm^h^m^coMM 39—42 ©vvf ftj&afcflBifto^Ty*— /vff 

45. fit^fSH 24—44 <D\^-ffhMz.t^M^T^—7VmMW-^tt.\^(Dm^^ 

46. m^mm 24—44 ©v^tb^fcfB«o^-r y— /^^^fd^-^^ma^ 

47. hn^ieis 24-44 <D\^nmz.mm(D^Ty*—;vmm^fcfe^^nm^ 

48. It^cDlSia 24—44 <D\/^iTtlMzftft<D^T^~frffi&fctifcltt<DMM^ 

49. |f^<Z)|SH 24—44 ©V\fti^|C?Bt©f7y- ^ft^^^fd^-^O^ll^ 
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